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The Honorable Thomas S. Foley
Speaker of the House of Representatives
Washington, D.C. 20515

Dear Mr. Speaker:

It is my pleasure to transmit to the Congress the Surgeon
General’s report on the health consequences of smoking
entitled Preventing Tobacco Use Among Young People. This
report is mandated by section 8(a) of the Public Health
Cigarette Smoking Act of 1969 (Public Law 91-222) and includes
the health effects of smokeless tobacco products as mandated
by section 8(a) of the Comprehensive Smokeless Tobacco Health
Education Act of 1986 (Public Law 99-252). The report was
prepared by the Centers for Disease Control and Prevention’s
Office on Smoking and Health.

This report focuses on the vulnerable adolescent ages of 10
through 18 when most users start smoking, chewing, or dipping
and become addicted to tobacco. It examines the health
effects of early smoking and smokeless tobacco use, the
reasons that young men and women begin using tobacco, the
extent to which they use it, and efforts to prevent tobacco
use by young people.

Smoking kills 434,000 Americans each year. Adolescent smoking
and smokeless tobacco use are the first steps in this totally
preventable public health tragedy. The facts are simple: one
out of three adolescents in the United States is using tobacco
by age 18, adolescent users become adult users, and few people
begin to use tobacco after age 18. Preventing young people
from starting to use tobacco is the key to reducing the death
and disease caused by tobacco use. This report documents that
intervention programs targeting the broad social environment
of adolescents are both effective and warranted.

A great opportunity lies before us to prevent millions of
premature deaths and improve the quality of lives. This
report points out the overwhelming need in public health for
efforts directed toward stopping young people before they

start using tobacco.

Donna E! Shalala

Enclosure




THE SECRETARY OF HEALTH AND HUMAN SERVICES
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The Honorable Albert Gore, Jr.
President of the Senate
Washington, D.C. 20510

Dear Mr. President:

It is my pleasure to transmit to the Congress the Surgeor
General’s report on the health consequences of smoking
entitled Preventing Tobacco Use Among Young People. This
report is mandated by section 8(a) of the Public Health
Cigarette Smoking Act of 1969 (Public Law 91-222) and includes
the health effects of smokeless tobacco products as mandated
by section 8(a) of the Comprehensive Smokeless Tobacco Health
Education Act of 1986 (Public Law 99-252). The report was
prepared by the Centers for Disease Control and Prevention’s
Office on Smoking and Health.

This report focuses on the vulnerakle adolescent ages of 10
through 18 when most users start smoking, chewing, or dipping
and become addicted to tobacco. It examines the health
effects of early smoking and smokeless tobacco use, the
reasons that young men and women begin using tobacco, the
extent to which they use it, and efforts to pievent tobacco
use by young people.

Smoking kills 434,000 Americans each year. Adolescent smoking
and smokeless tobacco use are the first steps in this totally
preventable public health tragedy. The facts are simple: one
out of three adolescents in the United States is using tobacco
by age 18, adolescent users become adult users, and few people
begin to use tobacco after age 18. Preventing young people
from starting to use tobacco is the key to reducing the death
and disease caused by tobacco use. This report documents that
intervention programs targeting the broad social environment
of adolescents are both effective and warranted.

A great opportunity lies before us to prevent millions of
premature deaths and improve the quality of lives. This
report points out the overwhelming need in public health for

efforts directed toward stopping young people before they
start using tobacco.

Donna E. Shalala

Enclosure
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Foreword

This Surgeon General’s report on smoking and health is the twenty-third in a
series that was begun in 1964 and mandated by federal law in 1969. This report is the
first in this series to focus on voung people. It underscores the seriousness of tobacco
use, its relationship to other adoleseent problem behaviors, and the responsibility of all
citizens to protect the health of our children.

~Since 1964, substantial changes have occurred in scientific knowledge of the
health consequences of smoking and smokeless tobacco use. Much more is also known
about programs and policies that encourage nonsmoking behavior among adults and
protect nonsmokers from exposure to environmental tobacco smoke.  Although con-
siderable gains have been made against smoking among U.S. adults, this progress has
not been realized with voung people. Onset rates of cigarette smoking among our
vouth have not declined over the past decade, and 28 percent of the nation’s high school
seniors are currently cigarette smokers.

The onset of tobacco use occurs primarily in early adolescence, a developmental
stage that is several decades removed from the death and disability that are associated
with smoking and smokeless tobacco use in adulthood. Currently, very few people
begin to use tobacco as adults; almost all first use has occurred by the time people
graduate from high school. The earlier voung people begin using tobacco, the more
heavilv thev are likely to use it as adults, and the longer potential time thev have to be
users. Both the duration and the amount of tobacco use are related to eventual chronic
health problems. The processes of nicotine addiction further ensure that many of
today’s adolescent smokers will regularlv use tobacco when thev are adults.

Preventing smoking and smokeless tobacco use among voung people is critical to
ending the epidemic of tobaecco use in the United States. This report examines the past
few decades’ extensive scientific literature on the factors that influence the onset of use
among voung people and on strategies to prevent this onset. To better understand
adolescent tobacco use, this report draws not only on medical and epidemiologic
research but aiso on behavioral and social investigations. The resulting exarhination of
the advertising and promotional activities of the tobacco industry, as well as the review
of rescarch on the effects of these activities on young people, marks an important
contribution to our understanding of the epidemic of tobacco use in the United States
and elsewhere. In particular, this research on the social environment of voung people
identifies kev risk factors that encourage tobacco use. The careful targeting of these risk
factors—on a communitvwvide basis—has proven successful in preventing the onset
and development of tobacco use among, voung people.

Philip R. Lee, M.D. David Satcher, M.D., Ph.D.
Assistant Secretary for Health Director
Public Health Service Centers for Disecase Control

and Prevention
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Preface
from the Surgeon General,
U.S. Departiment of Health and Hiuman Services

The public health movement against tobacco use will be successful when young
people no longer want to smoke. We are not there yet. Despite 30 years of decline in
overall smoking prevalence, despite widespread dissemination of information about
smoking, despite a continuing decline in the social acceptability of smoking, substantial
numbers of young men and women begin to smoke and become addicted. These
current and future smokers are new recruits in the continuing epidemic of disease,
disability, and death attributable to tobacco use. When young people no longer want to
smoke, the epidemic itself will die.

This report of the Surgeon General, Preventing Tobacco Use Among Young People,
delineates the problem in no uncertain terms. The direct effects of tobacco use on the
health of young people have been greatly underestimated. The long-term effects are, of
course, well established. The addictive nature of toiacco use is also well known, but it
is perhaps less appreciated that early addiction is the chief mechanism for renewing the
pool of smokers. Most people who are going to smoke are hooked by the time they are
20 years old.

Young people face enormous pressures to smoke. The tobacco industry devotes
an annual budget of nearly $4 billion to advertising and promoting cigarettes. As this
report so well describes, there has been a continuing shift from advertising to promo-
tion, largely because of banning cigarette ads from broadcast media. The effect of the
ban is dubious, however, since the use of promotional materials, the sponsoring of
sports events, and the use of logos in nontraditional venues may actually be more
effective in reaching target audiences. Clearly, young people are being indoctrinated
with tobacco promotion at a susceptible time in their lives.

A misguided debate has arisen about whether tobacco promotion “causes” young
people to smoke—misguided because single-source causation is probably too simple
an explanation for any social phenomenon. The more important issue is what effect
tobacco promotion might have. Current research suggests that pervasive tobacco
promotion has two major effects: it creates the perception that more people smoke than
actually do, and it provides a conduit between actual self-image and ideal self-image—
in other words, smoking is made to look cool. Whether causal or not, these effects foster
the uptake of smoking, initiating for many a dismal and relentless chain of events.

On the brighter side, a large portion of this report is devoted to countervailing
influences. We have the justification: there is a substantial scientific basis for primary
prevention of cigarette smoking and smokeless tobacco use. A number of successful
prevention programs, based on the psychological and behavioral fuctors that create
susceptibiiity to smoking, are available. We have the means: the report defines a
coordinated, effective, nonsmoking public health program for voung people. And we
have the will: schools, communities, legislatures, and public opinion all testify to the
growing support for encouraging young, people to avoid tobacco use.

I
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Introduction

Previous Surgeon General’s reports on tobacco use
and health have largelv focused on the epidemiologic,
clinical, biologic, and pharmacologic aspects of adult use
of tobacco products. This report on Preventing Tobacco
Use Among Young People provides a more detailed look at
adolescence, the time of life when most tobacco users
begin, develop, and establish their behavior. Because
regular use soon results in addiction to nicotine, this
behavior may persist through adulthood, significantly
increasing, through the extended vears of use, the risk of
long-term, severe health consequences.

Despite three decades of explicit health warnings,
large numbers of voung people continue to take up
tobacco; currently, over three million adolescents smoke
cigarettes, and over one million adolescent males cur-
rently use smokeless tobacco. Clearly, effective interven-
tions are neaded to prevent more voung people from
trving tobacco. To achieve significant long-term reduc-
tions in tobacco use and tobacco-related deaths in the
United States, we mwust examine the nature and scope of
adolescent tobacco use, consider the social, psvchologi-
cal, and marketing, factors that influence voung peoplein
their decision to use tobacco products, and evaluate cur-
rent efforts to prevent young people from becoming
users, This report addresses the crucial problems of
adolescent tobacco use.

Development of the Report

This report of the Surgeon General was prepared
by the Office on Smioking and Heealth, National Center
for Chronic Disease Prevention and Health Promotion,
Centers for Disease Control and Prevention, Public Health
Service, U.S. Department of Health and Human Services,
as part of the department’s responsibility, under Public
Law 91-222 and Public Law 99-252, to report current
information on the health cffects of cigarette smoking
and smokeless tobacco use to the United States Congress.
This report is the first to focus on the problem of tobacco
use among voung people. Given the continuing onset of
use in adolescence and the growing evidence of health
consequences associated with carly use, the report was
seen as both needed and timely,

The current report has been produced through the
cfforts of experts in the medical, pharmacologic,
epidemiologic, developmental, economic, behaviorai,
legal, and public health aspects of smoking and smoke-
less tobacco use among voung people. Initial manu-
scripts for the report were prepared by 28 scientists who

were selected for their expertise in specific content arcas.
This material was consolidated into chapters, each of
which underwent peer review. The entire document was
reviewed by anumber of experts in the field, as well as by
institutes and agencies within the U.S. Public Health
Service. The final draft of the report was reviewed by
the Assistant Secretary for Health and by the Secretary,
Department of Health and Human Services.

Several concerns guided the development of this
report. The first, which is addressed in Chapter 2, is
whether tobacco use is associated with health conse-
quences during the period of adolescence (broadly de-
fined as ages 10 through 18, although research cited in,
this report varies somewhat in the ages considered ado-
lescent).  The long-term health consequences—that is,
those that emerge in adulthood—have been the subject
of extensive review and are widely acknowledged in the
scientific and public literature. The chapter thus focuses
on the serious health consequences, as well as the in-
creased risk factors for subsequent health consequences,
that are evident early in life among voung smokers and
smokeless tobacco users.  Chapter 3 examines the
epidemiologic patterns of tobacco use among the young,
National data on trends inadolescent use are analvzed to
determine the extent of the current problem, as well as to
note changes in patterns of initiation and use. The factors
that influence adolescents in their decision to use tobacco
are examined inChapter 4, which considers psvchosocial
risk factors, and Chapter 5, which examines the influence
of tobacco advertising and promotion. The final concern,
the focus of Chapter 6, was to assess what has been
done—from the individual level to the legislative fevel—
to prevent tobacco use among voung people.

Major Conclusions

1. Nearly all first use of tobacco occurs before high
school graduation; this finding suggests that if ado-
lescents can be kept tobacco-free, most will never
start using tobacco.

2. Most adolescent smokers are addicted to nicotine
and report that they want to quit but are unable to do
s0; they experience relapse rates and withdrawal
svmptoms similar to those reported by adults.

3, Tobaccois often the first drug used by those voung
people who use alcohol, marijuana, and other drugs.
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1. Adolescents with lower levels of school achieve-
ment, with fewer skills to resist pervasive influences
to use tobacco, with friends who use tobacco, and
with lower self-images are more likely than their
pecrs to use tobacco.

Surgeon General's Report

perceptions of the pervasiveness, image, and func-
tion of smoking,

6. Communitywide efforts that include tobacco tax in-
creases, enforcement of minors” access laws, youth-
oriented mass media campaigns, and school-based
tobacco-use prevention programs are successful in
reducing adolescent use of tobacco.

5. Cigarctte advertising appears to increase young
people’s risk of smoking by affecting their

Summary

Introduction

The health effects of cigarette smoking have been
the subject of intensive investigation since the 1950s. Ciga-
rette smoking is still considered the chief preventable
cause of premature disease and death in the United
States. As was documented extensively in previous Sur-
geon General’s reports, cigarette smoking has been caus-
ally linked to lung cancer and other fatal malignancies,
atherosclerosis and coronary heart discase, chronic ob-
structive pulmonary disease, and other conditions that
constitute a wide array of serious health consequences
(USDHHS 1989). More recent studies have concluded
that passive (or involuntary) smoking can cause discase,
including lung cancer, in healthy nonsmokers. In 1986,
an advisory committee appointed by the Surgeon Gen-
eral released a special report on the health consequences
or smokeless tobacco, concluding that smokeless tobacco
use can cause cancer and can lead to nicotine addiction
(USDHHS 1986). In the 1988 report, nicotine was desig-
nated a highly addictive substance, comparable in its
physiological and psychological properties to other ad-
dictive substances of abuse (USDIHHS 1988).

Considerable evidence indicates that the health
problems associated with smoking are a function of the
duration (years) and the intensity (amount) of use. The
younger one begins to smoke, the more likely one is to be
a current smoker as an adult.  Earlier onset of cigarette
smoking and smokeless tobacco use provides more life-
years to use tobacco and thereby increases the potential
duration of use and the risk of a range of more serious
health consequences.  Earlier onset is also associated
with heavier use; those who begin to use tobacco as
younger adolescents are among the heaviest users in
adolescence and adulthood.  Heavier users are more
likely to experience tobacco-related health problems and
are the least likely to quit smoking cigarettes or using
smokeless tobacco. Preventing tobacco useamong young
people is therefore likely to affect both duration and

6 Ilutroduction

intensity of total use of tobacco, potentially reducing
long-term health consequences significantly.

Health Consequences of Tabxcco Use
Among Young People

Active smoking by young people is associated
with significant health problems during childhood
and adolescence and with increased risk factors for
health problems in adulthood.  Cigarette smoking,
during adolescence appears to reduce the rate of lung
growth and the level of maximum lung function that
can be achieved. Young smokers are likely to be less
physically fit than young nonsmokers; fitness levels
are inversely related to the duration and the intensity
of smoking. Adolescent smokers report that they are
significantly more likely than their nonsmoking peers
to experience shortness of breath, coughing spells,
phlegm production, wheezing, and overall dimin-
ished physical health. Cigarette smoking during child-
hood and adolescence poses a clear risk for respiratory
symptoms and problems during adolescence; these
health problems are risk factors for other chronic con-
ditions in adultheod, including chronic obstructive
pulmonary disease.

Cardiovascular discase is the leading cause of
death among adults in the United States. Atheroscle-
rosis, however, may begin in childhood and become
clinically significant by young adulthood. Cigarette
simoking has been shown to be a primary risk factor
for coronary heart discase, arteriosclerotic peripheral
vascular discase, and stroke.  Smoking by children
and adolescents is associated with an increased risk of
carly atherosclerotic lesions and increased risk factors
for cardiovascular discases. These risk factors include
increased levels of low-density lipoprotein cholesterol,
increased very-low-density lipoprotein cholesterol,
increased triglveerides, and reduced levels of
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high-density lipoprotein cholesterol. If sustained into
adulthood, these patterns significantly increasc the risk
for carly development of cardiovascular disease.

Smokeless tobacco use is associated with health
consequences that rarge from halitosis to severe health
problemis such as various forms of oral cancer. Use of
smokeless tobacco by young people is associated with
early indicators of adult health consequences, including
periodontal degeneration, soft tissue lesions, and general
systemic alterations. Previous reports have documented
that smokeless tobacco use is as addictive for young
peopleas it is for adults. Another concern is that smoke-
less tobacco users are more likely than nonusers to be-
come cigarette smokers.

Among addictive behaviors such as the use of alco-
hol and other drugs, cigarette smoking is most likely to
become established during adolescence. Young people
who begin to smoke at an earlier age are more likelv than
later starters to develop long-term nicotine addiction.
Most young people who smoke regularly are already
addicted to nicotine, and they experience this addiction
in a manner and severity similar to what adult smmokers
experience. Most adolescent smokers report that they
would like to quit smoking and that they have made
numerous, usually unsuccessful attempts ta quit. Many
adolescents say that they intend to quit in the future and
yet prove unable todo so. Those who try to quit smoking
report withdrawal symptoms similar to those reported
by adults. Adolescents are difficult to recruit for formal
cessation programs, and when enrolled, are difficult to
retain in the programs. Success rates in adolescent cessa-
tion programs tend to be quite low, both in absolute
terms and relative to control conditions.

Tobacco use is associated with a range of problem
behaviors during adolescence.  Smokeless tobacco or
cigarettes are generally the first drug used by young
people in a sequence that can include tobacco, alcohol,
marijuana, and hard diags. This pattern does not imply
that tobacco use causes other drug use, but rather that
other drug use rarely occurs before the use of tobacco.
Still, there are a number of biological, behavioral, and
social mechanisms by which the use of one drug may
facilitate the use of other drugs, and adolescent tobacco
users are substantially more likely to use alcohol and
illegal drugs than are nonusers. Cigarette smokers are
also more likely to get into fights, carry weapons, atterapt
suicide, and engage in high-risk sexual behaviors. These
problem behaviors can be considered a syndrome, since
involverent in one behavior increases the risk for in-
volvement in others. Delaying or preventing, the use of
tobacco may have implications for delaving or prevent-
ing these other behaviors as well.

The Epidemiology of Tobacco Use Among
Young People

Overall, about one-tr -d of high-school-aged ado-
lescents in the United States smoke or use smokeless
tobacco. Smoking prevalence among U.S. adolescents
declined sharply in the 1970s, but this decline slowed
significantly in the 1980s, particularly among white males.
Although female adolescents during the 1980s were more
likely than male adolescents to smoke, female and male
adolescents are now equally likely to smoke. Male ado-
lescents are substantially more likely than females to use
smokeless tobacco products; about 20 percent of high
school raales report current use, whereas only about 1
percent of females do. White adolescents are more likely
to smoke and to use smokeless tobacco than are black
and Hispanic adolescents.

Sociodemographic, environmental, behavioral, and
personal factors can encourage the onset of tobacco use
among adolescents. Young people from families with
lower socioeconomic status, including those adolescents
living in single-parent homes, are at increased risk of
initiating smoking. Among environmental factors, peer
influence seems to be particularly potent in the early
stages of tobacco use; the first tries of cigarettes and
smokeless tobacco occur most often with peers, and the
peer group may subsequently provide expectations, re-
inforcement, and cues for experimentation. Parental
tobacco use does not appear to be as compelling a risk
factor as peer use; on the other hand, parents may exert a
positive influence by disapproving of smoking, being
involved in children’s free time, discussing health mat-
ters with children, and encouraging children’s academic
achievement and school involvement.

How adolescents perceive their social environment
may be a stronger influence on behavior than the actual
environment. For example, adolescents consistently over-
estimate the number of young people and adults who
smoke. Those with the highest overestimates are more
likely to become smokers than are those with more accu-
rate perceptions. Similarly, those who perceive that ciga-
rettes are easily accessible and generally available are
more likely to begin smoking than are those who per-
ceive more difficulty in obtaining cigarettes.

Behavioral factors figure heavily during adoles-
cence, a period of multiple transitions to physical matu-
ration, to a colherent sense of self, and to emotional
independence. Adolescents are thus particularly vulner-
able to a range of hazardous behaviors and activities,
including tobacco use, that may seem to assist in these
transitions. Young people who report that smoking serves
positive functions or is potentially useful are at increased
risk for smoking. These functions are associated with
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bonding with peers, being independentand mature, and
having a positive social image. Since reports from
adolescents who begin to smoke indicate that they have
lower self-esteem and lower self-images than their non-
smoking peers, smoking can become a self-enhancement
mechanism. Similarly, not having the confidence to be
able to resist peer offers of tobacco seems to be animpor-
tant risk factor for initiation. Intentions to use tobacco
and actual experimentation also strongly predict subse-
quent regular use.

The positive functions that many voung people
attribute to smoking are the same functions advanced in
most cigarette advertising. Young people are a strategi-
cally important market for the tobacco industry. Since
most smokers try their first cigarette before age 18, voung
people are the chief source of new consumers for the
tobacco industry, which each vear must replace the many
consumers who quit simoking and the many who die
from smoking-related diseases. Despite restrictions on
tobacco marketing, children and adolescents continue to
be exposed to cigarette advertising and promotional ac-
tivities, and young people report considerable familiar-
ity with many cigarette advertisements. In the past, this
exposure was accomplished by radio and television pro-
grams sponsored by the cigarette industry. Barred since
1971 from using broadcast media, the tobacce industry
increasingly relies on promotional activities, including,
sponsorship of sports events and public entertainment,
outdeor billboards, point-of-purchase displays, and the
distribution of specialty items that appeal to the voung.
Cigarette advertisements in the print media persist; these
messages have become increasingly less informational,
replacing words with images to portray the attractive-
ness and function of smoking. Cigarette advertising fre-
quently uses human models or human-like cartoon
characters to display images of youthful activities, inde-
pendence, healthfulness, and adventure-seeking. In pre-
senting attractive images of smokers, cigarette
advertisements appear to stimulate some adolescents
who have relatively low self-images to adopt smoking as
a way to improve their own selt-imege. Cigarette adver-
tising also appears to affect adolescents” perceptions of
the pervasiveness of smoking, images of smokers, and
the function of smoking. Since these perceptions are
psvchosocial risk factors for the initiation of smoking,
cigarette advertising appearsto increase voung people’s
risk of smoking,.

Efforts to Prevent the Onset of Tobacco Use

Most of the U.S. public strongly favors policies that
might prevent tobacco use among voung people. These
policies include mandated tobacco education in schools,
acomplete ban on smoking by anvone on school grounds,

8  Intraduction
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further restrictions on tobacco advertising and promo-
tional activities, stronger prohibitions on the sale of to-
bacco products to minors, and increases in earmarked
taxes on tobacco products. Interventions to prevent ini-
tiation among young, people—even actions that involve
restrictions on adult smoking or increased taxes—have
received strong support among smoking and nonsmok-
ing adults.

Numerous research studies over the past 15 vears
suggest that organized interventions can help prevent
the onset of smoking and smokeless tobacco use. School-
based smoking-prevention programs, based on a model
of identifving social influences on smoking and provid-
ing skills to resist those intluences, have demonstrated
consistent and significant reductions in adolescent smok-
ing prevalence; these program effects have lasted one to
three vears. Programs to prevent smokeless tobacco use
have used a similar model to achieve modest reductions
in initiation of use. The effectiveness of these school-
based programs appears to be enhanced and sustained,
at least until high school graduation, bv adding coordi-
nated communitvwide programs that involve parents,
vouth-oriented mass media and counteradvertising, com-
munity organizations, or other elements of adolescents’
social environments.

A crucial element of prevention is access: adoles-
cents should not be able to purchase tobacco products in
their communities.  Active enforcement of age-at-sale
policies by public officials and community members ap-
pears necessary to prevent minors’ access to tobacco.
Communities that have adopted tighter restrictions have
actieved reductions in purchases by minoss. Atthe state
and national levels, price increases have significantly
reduced cigarette smoking; the voung have been at least
as responsive as adults to these price changes. Maintain-
ing higher real prices of cigarettes provides a barrier to
adolescent tobacco use but depends on further tax in-
creases to offset the effects of inflation. The results of this
review thus suggest that a coordinated, multicomponent
campaign involving policy changes, taxation, mass me-
dia, and behavioral education can effectivelv reduce the
onset of tobacco use ameng, adolescents.

Summary

Smoking and smekeless tobacco use are almost
always initiated and established in adolescence. Besides
its long-term effects on adults, tobacco use produces
specific health problems for adolescents. Since nicotine
addiction also occurs during adolescencee, adolescent to-
bacco users are likely to become adult tobacco users.
Smoking and smokeless tobacco use are associated with
other problem behaviors and occur early in tle sequence
of these behaviors, The outcomas of adolescent smoking
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and smokeless tobacco use continue to be of great public
health importance, since one out of three U.S. adoles-
cents uses tobacco by age 18. The social environment of
adolescents, including the functions, meanings, and im-
ages of smoking that are conveved through cigarette
advertising, sets the stage for adolescents to begin using
tobacco. As tobacco products arc available and as peers
begin to try them, these factors become personalized and

Chapter Conclusions

relevant, and tobacco use may begin. This process most
affects adolescents who, compared with their peers, have
lower self-esteem and self-imagges, are less involved with
school and academic achievement, have fewer skills to
resist the offers of peers, and come from homes with
lower socioeconomic status.  Tobacco-use prevention
programs that target the larger social environment of
adolescents are both efficacious and warranted.

Following, are the specific conclusions for each chap-
ter of this report:

Chapter 2. The Health Consequences of
Tobacco Use by Young People

1. Cigarette smoking during childhood and adoles-
cence produces significant health problems among,
voung people, including cough and phlegm pro-
duction, an ircreased number and severity of respi-
ratory illnesses, decreased physical fitness, an
unfavorable lipid profile, and potential retardation
in the rate of lung growth and the level of maximum
lung function.

19

Among addictive behaviors, cigarette smoking is the
one most likely to become established during ado-
lescence. People who begin to smoke at an carly age
are more likely to develop severe ievels of nicotine
addiction than those who start at a later age.

3. Tobacco use is associated with alcohol and illicit
drug use and is generally the first drug used by
voung people who enter a sequence of drug use that
can include tobacco, alcohol, marijuana, and harder
drugs.

4. Smokeless tobacco use by adolescents is associated
with early indicators of periodontal degenceration
and with lesions in the oral soft tissue. Adolescent
simokeless tobacco users are more likely than nonus-
ers to become cigarette smokers.

Chapter 3. Epidemiology of Tobac.c Use
Among Young People in the United States
I. Tobacco use primarily begins in carly adolescence,

tvpically by age 16; almost all first use occurs before
the time of high school graduation.

™~

Smoking, prevalence among, adoicscents declined
sharply in the 1970s, but the decline slowed

significantly inthe 1980s. Atleast 3.1 million adoles-
cents and 25 percent of 17- and 18-vear-olds are
current smokers.

3. Although current smoking prevalence among fe-
male adolescents began exceeding that among males
by the mid- to late-1970s, both sexces are now equally
likely to smoke. Males are significantly more likely
than females to use smokeless tobacco. Nationally,
white adolescents are more likely to usc all forms of
tobacco than are blacks and Hispanics. The decline
in the prevalence of cigarette smoking among, black
adolescents is noteworthy.

4. Many adolescent smokers are addicted to cigarettes;

these young smokers report withdrawal symptoms
similar to those reported by adults.

5. Tobaccouseinadolescenceisassociated witharange
of health-compromising behaviors, including being
involved in fights, carrying weapons, engaging in
higher-risk sexual behavior, and using alcohol and
other drugs.

Chapter 4. Psychosocial Risk Factors for
Initiating Tobacco Use

1. Theinitiation and development of tobacco use among,
children and adolescents progresses in five stages:
from forming attitudes and beliefs about tobacco, to
trying, experimenting with, and regularly using to-
bacco, to being addicted.  This process generally
takes about three vears.

2. Sociodemographic factors associated with the onset
of tobacco use include being an adolescent from a
family with low socioeconomic status.

3. Environmental risk factors for tobacco use include
accessibility and availability of tobacco products,
perceptions by adolescents that tobacco use is
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normative, peers’ and siblings” use and approval of
tobacco use, and lack of parental support and in-
volvement as adolescents face the challenges of
growing up.

Behavioral risk factors for tobacco use include low
levels of academic achievement and school involve-
ment, lack of skills required to resist influences to use
tobacco, and experimentation with any tobacco prod-
uct.

Personal risk factors for tobacco use include a lower
self-image and lower self-esteem than peers, the be-
lief that tobacco use is functional, and lack of self-
efficacy in the ability to refuse offers to use tobacco.
For smokeless tobacco use, insufficient knowledge
of the health consequences is also a factor.

Chapter 5. Tobacco Advertising and
Promotional Activities

1.

u

10

Young people continue to be a strategically impor-
tant market for the tobacco industry.

Young people are currently exposed to cigarette
messages through print media (including outdoor
billboards) and through promotional activities, such
as sponsorship of sporting events and public enter-
tainment, point-of-sale displays, and distribution
of specialty items.

Cigarette advertising uses images rather than infor-
mation to portray the attractiveness and function of
smoking. Human models and cartoon characters in
cigarette advertising convey independence, health-
fulness, adventure-seeking, and youthful activities—
themes correlated with psvchosocial factors that
appeal to voung people.

Cigarette advertisements capitalize on the disparity
between an ideal and actual self-image and imply
that smoking may close the gap.

Cigaretteadvertising aprears to affect young people’s
perceptions of the pervasiveness, image, and func-
tion of smoking,. Since misperceptions in these areas
constitute psvchosocial risk factors for the initiation
of smoking, cigarette advertising appears to increase
voung people’s risk of smoking,
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Chapter 6. Efforts to Prevent Tobacco Use
Among Young People

1.

Most of the American public strongly favor policies
that might prevent tobacco use among young people.
These policies include tobacco education in the
schools, restrictions on tobacco advertising and pro-
motions, a complete ban on smoking by anyone on
school grounds, prohibition of the sale of tobacco
products to minors, and earmarked tax increases on
tobacco products.

School-based smoking-prevention programis that
identify social influences to smoke and teach skills to
resist those influences have demonstrated consistent
and significant reductions in adolescent smoking
prevalence, and program effects have lasted one to
three years. Programs to prevent smokeless tobacco
use that are based on the same model have also
demonstrated modest reductions in the initiation of
smokeless tobacco use.

The effectiveness of school-based smoking-preven-
tion programs appears to be enhanced and sustained
by comprehensive school health education and by
communitywide programs that invo!ve parents, mass
media, community organizations, or other elements
of an adolescent’s social environment.

Smoking-cessation programs tend to have low suc-
cess rates. Recruiting and retaining adolescents in
formal cessation programs are difficult.

lllegal sales of tobacco products are common. Active
enforcement of age-at-sale policies by public officials
and community members appears necessary to pre-
vent minors’ access to tobacco.

Econometricand other studies indicate that increases
in the real price of cigarettes significantlv reduce
cigarette smoking; young people are at least as re-
sponsive as adults to such price changes. Maintain-
ing higher real prices of cigarettes depends on further
tax increases to offset the effects of inflation.
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Introduction

The healtl consequences of tobacco use among
adults have been reviewed extensivelv in previous
Surgeon General’s reports (Public Health Service
[PHS] 1964; U.S. Department of Health and Human
Services [USDIHHS] 1986b, 1989). Among voung, people,
the short-term health consequences of smoking include
respiratory and nonrespiratory effects, addiction to a
toxic substance (nicotine), and the associated risk of other

drug use. Long-term health consequences of adolescent
smoking may be seen in the association between early
onset of tobacco use and future (adult) smoking, with
concomitant health consequences. Passive (also called
“involuntary”) smoking during adolescence is also asso-
ciated with harmful respiratory and rionrespiratory
effects. Lastly, the use of smokeless tebacco poses seri-
ous health consequences to voung people.

Health Consequences of Smoking Among Young People

Introduction

The health effects of cigarette smoking have been
the subject of intensive investigation since the 1950s.
Extensive evidence, documented in numerous reports of
the Surgeon General, has causally linked cigarette
smoking to a wide array of health outcomes that extend
from annoving symptoms to fatal malignancies
(USDHHS 1989). Until recently, thisresearch was largely
directed at the effects of smoking on adults. As is
discussed in Chapter 3 (see “Age or Grade When Smok-
ing Begins”), the onset and development of cigarette
use occur primarily during adolescence (USDHHS 1989);
the health consequences of smoking among voung
people thus have great public health significance. In
recent years, investigations of the health effects in school-
age vouth have reported sufficient data to support
conclusions about adverse effects of smoking during
childhood and adolescence.

Most of the evidence reviewed here is gathered
from epidemiologic studies of young people ranging
from 10 through 20 years old. Selected studies that relate
to older age groups, vet are relevant to voung people,
are also included. Emphasis is placed on the res-
piratory effects of smoking, for which the evidence is
abundant. Data on smoking and cardiovascular
risk factors and atherogenesis are also addressed, as
are the adult health implications of starting to smoke
during childhood.

Overview of the Toxicology of
Tobacco Smoke
Cigarette smoke is a complex mixture of organic

and inorganic compounds generated by the combustion
of tobacco and additives. Current knowledge about the

physicochemical nature of tobacco smoke is well de-
scribed in earlier Surgeon General’s reports (PHS 1964;
USDHHS 1981, 1989). Thousands of individual com-
pounds have been isolated in cigarette smoke, including
pharmacologically active agents (e.g., nicotine), toxic
agents (e.g., carbon monoxide, hvdrogen cyanide, and
acrolein), and mutagens and carcinogens (e.g., polycy-
clic aromatic hydrocarbons).

Cigarette smoke is further classified as mainstream
smoke (MS), the smoke drawn through the mouthpiece
of the cigarctte, and sidestream smoke (SS), the smoke
given off by smoldering tobacco between puffs and the
smoke diffusing through the cigarette paper and escap-
ing from the burning cone during puffing. Because of the
differing combustion conditions under which MSand SS
are generated, their chemical compositions differ; in par-
ticular, undiluted SS tends to have higher concentrations
of many toxic and tumorigenic agents (USDHHS 19864,
1989). The quantitative yiclds of tar (the material depos-
ited in a filter as MS is being drawn), nicotine, and carbon
monoxide from cigarettes cain be assessed by using a
smoking machine standardized to a particular pattern of
puffing (USDHHS 1989).

Passive smoking refers to nonsmokers’ inhalation
of tobacco smoke. The term "environmental tobacco
smoke” (ETS) is now widely used to refer to the mixture
of predominantly 55 and exhaled MS that is inhaled by
the passive smoker. Passive smoki g was the subject of
the 1986 Surgeon General's report (USDHES 1986a); that
report reviews in detail the components of ETS, as did a
contemporaneously prepared report of the National Re-
search Council (1986). n 1991, the National Institute for
Occupational Safety and Health recoommended that ETS
be regarded as a potential occupational carcinogen and

Health Consequences 15
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that ¢«posures to ETS be reduced to the lowest feasible
concentration (USDHHMHS 1991b). A recent monograph
bv Guerin, Jenkins, and Tomkins (1992) updates and
avtends these carlier reviews. The US. Environmental
Protection Agency (USEPA) also recently reviewed the
evidence on involuntary smoking and respiratory health
(USEPA 1992). These and other health consequences of
passive smoking are discussed later in this chapter.

Many of the components of S5 and MS have been
identitied in ETS. On the otherhand, ETS is an inherently
dvnamic mixture that changes in physical and chemical
characteristics as it ages and reacts with other pollutants
inindoor air and with surfaces (USDHHS 1986a; Guerin,
Jenkins, Tomkins 1992). The 1986 Surgeon General’s
report concluded, however, that ETS was sufficiently
close to MS and S5 to permit generalization of the evi-
dence on the health consequences of active smoking to
passive smoking (USDHHS 1986a).

The human body ismost susceptible to these health
consequences along cigarette smoke’s path of ingress
through the respiratory tract. The respiratory tract in-
cludes the upper airway (nose, oropharynx, and larynx)
and the lung (airwavs and the parenchyvma). The air-
wavs are lined by an epithelium that varies in form and
function at diffe..nt levels of the respiratory tract. The
parenchyma includes the alveoli pulmonis (the delicate
gas-exchanging surface of the lung) and the interstitium
(the location of the blood and lvmphatic vessels and of
the lung’s supporting connective tissuic).

The effects of active' cigarette smoking on these
structures of the tung and on many phvsiological func-
tions of the lung have been extensively studied (USDFHHS
1984, 1990; Bates 1989). Changes in lung physiology
attributable to smoking include the weakening of an
individual’s defenses ageinst infectious organisms and
inhaled particles and gases, changes in the numbers and
tvpes of cells present within the lung, and the activation
of potentially damagjing proteolytic enzymes and the
inactivation of the proteins that inhibit them. Many of
these effects of smoking have been demonstrated in youny
adult smokers who have served as volunteer research
subjects (USDHIHS 1984).

The effects of smoking on lung siructure and func-
tion have been demonstrated repeatedly in voung adult
smokers (USDIHHS 1984; Bates 1989).  Studies using
spirometry, tests of small airway function, and lung, vol-
ume measurements have shown a higher frequency of
abnormalities in smokers than nonsmokers (USDHIT1S
1984; Bates 1989). Effects of smoking on lung structure,
particularly the small airways, have been found in smok-
ors in their mid-twenties. Niewochner, Kleinerman, and

Unless otherwise indicated, "smoking * will hence refer to
active smoking,.

160 Health Consequences
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Rice (1974) examined peripheral airways of 20 nonsmok-
ers and 19 smokers who had died from nonrespiratory
causes at an average age of 25. A characteristic lesion,
termed “respiratory bronchiolitis,” was found inall 19 of
the smokers but in only 5 of the nonsmokers.  The
affected small airways of the smokers demonstrated
an inflammatory process consisting of aggregates of
pigment-containing macrophages with edema, fibrosis,
and epithelial hyperplasia in adjacent bronchioles
and alveoli.

These observations on the effects of smoking in
voung people are consistent with current concepts of
pathogenesis and natural history in adult smokers
(USDHHS 1984, 1990). Severe chronic airflow obstruc-
tion, sufficient to result in a clinical diagnosis of chronic
obstructive pulmonary discase (COPD), follows sustained
smoking and lung injury with progressive loss of respi-
ratory function through adulthood. In smokers who
develop COPD, decline of lung function at a rate well
bevond that associated with aging alone eventually leads
to impairment. Changes in lung function can be demon-
strated in young adult smokers; these losses are consis-
tent svith the histopathologic evidence that the small
airways of voung smokersarc damaged (USDHHS 1984).

Epidemiologic Evidence of Respiratory
Effects
Respiratory Symptoms

The cardinal symptoms of respiratory iract injury
and disease are cough, sputum production, wheezing,
and dyspnea (or shortness of breath). In epidemiologic
studies of respiratory discases, svmptoms are usually
discovered through responses to a standardized ques-
tionnaire (Samet 1978). In adults, the occurrence of cough
and phlegm is causally associated with cigarette smok-
ing; the frequency of the symptoms rises with the num-
ber of cigarettes smoked per day (USDHHS 1984). In
some studies, wheezing is also more frequent in adult
smokers than in adults who have never smoked
(Schenker, Samet, Speizer 1982).  The frequency of
dvspnea rises as the extent of smoking-related impair-
ment of lung function increases (Samet 1978).

Questionnaire-based epidemiologic studies of chil-
dren and adolescents document that smoking is also a
cause of respiratory symptoms in preteen and teenage
regular smokers (those who smoke at least weekly).
Studies conducted from the 1960s through the 1980s
involving thousands of children provide consistent evi-
dence that smoking is associated with the occurrence of
coughand phlegm (Table 1; see Table 31 in Chapter 3 for
additional data). In several studies, smoking also in-
creased the frequency of wheezing and dyspnea. These
associations have been found in studies conducted in the
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United States, the United Kingdom, New Zealand, and
Scandinavia and at levels of smoking as low as one
cigarette per week.

In one of the first studies on smoking and respira-
tory symptoms in children, Holland and Elliott (1968)
administered a questionnaire concerning respiratory
svmptoms and cigarette smoking to all children in
schools in four areas of southeast England.  Smoking
education was then provided to half of the schools, and
the questionnaire was readministered one vear later.
Although the intervention had no effect on the preva-
lence of smoking, the study documented that smoking in
childhood was associated with cough and phlegm and
that these symptoms were reduced in those who had
stopped smoking.

Many later studies continued to show that smok-
ing increased the frequency of respiratory svmptoms in
children and adolescents. In the United States, research
with high school students (Addington et al. 1970; Seely,
Zuskin, Bouhuys 1971; Rush 1974) and college students
(Peters and Ferris 1967) provided early evidence of ad-
verse effects of smoking on young smokers. Large stud-
ies of schoolchildren (including preteens) in the United

Kingdom showed that symptom rates were increased by .

smoking. Bewley, Halil, and Snaith (1973) reported that
the frequency of cough was increased in boys and girls
no older than 11.5 years who repoited smoking at least
one cigarette per week. Other studies in the United
Kingdom and the United States found further evidence
of the effects of smoking on symptom frequency in chil-
dren of similar ages (Bewley and Bland 1976; Charlton
1984; see Table 31 in Chapter 3).

The health effects of smoking among adolescents
may be confounded by a history of passive smoking if
the parents of an adolescent smoker also smoke. How-
ever, in a study of 5835 secondary schoolchildren in
Derbyshire (United Kingdom), students who smoked at
least one cigarette per week persisted in having an in-
creased risk for cough and dyspriea even after parental
smoking was taken into account (Bland et al. 1978).

Control for other potential confounding or mediat-
ing factors varies among the investigations. Residence
location, a surrogate for exposure to ambient air pollu-
tion, was considered in several of the studies (Bewley,
Halil, Snaith 1973; Bewley and Bland 1976), and a study
of 20-vear-olds (Colley, Douglas, Reid 1973) controlled
for socioeconomic status.

Lung Function

Numerous cross-sectional studies of adults have
shown that cigarette smokers have a lower level of lung
function, as assessed by tests of lung mechanics and gas
exchange, than persons who have never smoked

(USDHHS 1984; Bates 1989). Longitudinal studies show
that smoking speeds the age-related decline of lung func-
tion. The most abundant evidence describes changes in
lung function as assessed by spirometry, or the measure
of the volume of air entering and leaving the lungs. One
measure of scientific and clinical interest obtained through
spirometry is the forced expiratory volume in one se-
cond (FEV), the volume of air blown out during the
first second of the forced vital capacity maneuver.
FEV, increases with lung growth and development dur-
ing childhood, and rises even more steeply with the
growth spurt of adolescence (Tager et al. 1988; Sherrill
et al. 1992). In persons who have never smoked,
FEV, begins to decline from a maximum at some time
during the third or fourth decades of life (Beck, Doyle,
Schachter 1982; Tager et al. 1988). In simokers, the age-
related decline commences at a younger age and pro-
ceeds at a steeper average rate (Beck, Doyle, Schachter
1982; USDHHS 1984; Tager et al. 1988). When people
stop smoking, their average decline gradually returns
to the rate observed in those who never smoked
(USDHHS 1990).

Cross-sectional and longitudinal data show that
smoking also adversely affects lung function in children
and adolescents (Table 2). The evidence comes princi-
pally from spirometry studies of high school students,
although one of the first studies to show reduced lung
function in young people involved college seniors (Pe-
ters and Ferris 1967). In these studies, impaired lung
function has been primarily indicated through reduced
flow rates after 50 percent or more of the vital capacity
has been exhaled. This effort-independent, latter portion
of the flow-volume loop is sensitive to abnormalities of
the lung’s small airways and the lung parenchyma (Bates
1989). Several studies have also found that smokers have
a reduced peak expiratorv flow rate (PEFR) (Table 2).
This effort-dependent portion of the flow-volume loop is
more sensitive to abnormal function of the lung’s larger
airways than of its small airways (Bates 1989).

Among the first researchers to study smoking
among vourger people were Peters and Ferris (1967), who
obtained spirometric and peak-flow data from 124 Harvard
College seniors. Simokers had lower (although not signifi-
cantly) FEV, than persons who had never smoked. Spiro-
metric flow rates and PEFR were significantly lower in the
smokers. In an early study involving high school students,
Seely, Zuskin, and Bouhuvs (1971) found evidence of abnor-
mal function of the small airways in both boys and girls who
smoked.  Subsequent cross-sectional studies of teenagers
have tended to confirm that smokers have reduced lung
tunction, as assessed by spirometry or PEFR mieasurenment.

More recent, longitudinal data show that smoking
reduces the rate of lung growth, as would be anticipated

Health Consequences 17
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Table1. Published studies of the effects of smoking on respiratory symptoms among young people,
various countries, 1965-1983

Reference* Location/year Study population

Peters and Ferris 1967 Massachusetts, 1963 124 Harvard College seniors

Holland and Elliott 1968 England, 1965-1966 9,786 13- and 14-year-olds in 1965;
' 9,433 in 1966

Addington et al. 1970 Oklahoma® 557 high school students,

(grades 9-12) aged 13-19 years

Seeley, Zuskin, Bouhuys 1971 Connecticut? 195 male and 170 female high
scheol students aged 15-19 years

Bewley, Halil, Snaith 1973 England, 1971 8,682 schoolchildren
aged 10 and 11 vears

Colley, Douglas, Reid 1973 United Kingdom, 1966 3,899 persons aged 20 years
sampled from 1946 birth cohort
study

Rush 1974 New York, 1968 12,595 high school students aged

13-18 years

*Listed chronologically by publication date.
*Year not provided.
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Symptoms Prevalence (%) by smoking status

Never smoker Smoker'
Phlegm 2 3 months/yvr 2.4 26.5
Breathlessness 24 20.5¢
Wheezing (apart from colds) 7.3 31.3¢
Colds go to chest 4.9 313

General findings: Increased cough and phlegm in smokers of 2 1 cig/week versus never smokers. Dose-response
evident. Prevalence of cough and phlegm dropped among smokers who quit smoking between 1965 and 1966.

Never smoker Smoker!
Dailv cough 2 3 months 4 10
Daily phlegm 2 3 months 3 9
Dyspnea when hurrying 16 30
Chest cold for 1 week 22 30
Wheezing or asthma 12 13
Number of cigarettes smoked per day
0 <1 1-10 11-20 >20
Cough 20 58 18.1 278 64.7
Phlegm 33 5.8 19.4 K - 588
Shortness of breath 5.3 13.5 13.5 3€.1 58.8
Never smoker Smoeker®
Morning cough
Boys 5.4 18.2
Girls 5.9 19.8
“ough 3 months
Boys 38 15.4
Girls 35 12.1
Never smoker Ex-smoker Present smoker
Cough (day or night in winter)
Boys 52 7.1 139
Girls 6.5 10.5 16.0
Nonsmoker Ex-smoker Smoker
Number of cigarettes smoked per day
Cough 2 3 months/yr? <19 10-14 215
Bovs 29 4.5 9.2 16.2 29.0
Girls o 4.4 6.0 12.0 23.1 35.9
*At least one cigarette daily for the past vear.
tp<0.01

*Smoking at least one cigarette weekly. Pereentages combine data reported separately in authars” Table 4 for urban
and rural children.

TFor white children only.
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Table1. Continued

Reference Location/year Study population

Stanhope and Prior 1975 New Zealand, 1972 Maori and European high school
students aged 13-15 vears

Bewley and Bland 1976 Englar o, 1971 5,355 schoolchildren
aged 10-12 years

Bland ct al. 1978 England, 1974 5,835 schoolchildren; first-vear
level in secondary school

Weiss et al. 1980 Massachusetts, 1975 650 children aged 5-9 years,
population sample

K-jala 1981 Finland, 1976 1,075 male military recruits,
mean age = 20 vears

Charlton 1984 England, 1982 15,709 students aged 8-19
years

Adams ct al. 1984 England, 1975-1979 405 secondary schoolchildren

Rimpela and Rimpela 1985 Finland, 1983 4,279 16- and 17-year-olds

in a national sample
L}

Oechsli, Seltzer, California, 1977-1979 1,445 children in a cohort
van den Berg 1987 study

#Smoking at least one cigarette weekly. Percentages combine data reported separately inauthors” Table V for urban and rural children.
“RR = Relative risk for children smoking 2 one cigarette weekly versus children who had never smoked, adjusted tor parental smoking,
"Smoking at least one cigarette weehlv.
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Symptoms Prevalence (%) by smoking status

General finding: Cough grade, phlegm grade, and loase cough sign significantly associated with smaoking,.

Never smoker Smoker** RR*"
Morning cough
Boys 8.3 16.3 5.9
Girls 85 28.6 6.8
Cough 3 months
Boys 7.2 13.4 24
Girls 6.0 107 26
Never smoker Smokert RR#
Morning cough
Boys 3.1 19.2 5.9
Girls 1.8 135 6.8
Cough dav ar night
Boys 20.4 16.5 2.4
Girls 18.5 47.3 26
Breathlessness
Bays 11.8 319 29
Girls 16.5 39.2 23

General findings: Persistent wheezing reported for 13.8% of ever smokers and 9.7% of never smokers;
difference not significant.

Nonsmoker*® Ex-smoker? Smoker***
Cough all dav 1 2 8
Phlegin all day 1 ] 7
Wheezing 5 13 22
Number of cigarettes smoked per day
Frequent cough 0 1-6 >6
Boys
Age 11-13 23 32 42
Age>14 9 16 29
Girls
Age11-13 _19 34 49
Age>14 .9 18 32

General findings: Increased risk of cough, dvspnea, and phlegm.

Never smoker Low-tar smoker** Medium-tar smoker#
Morning phlegm 27 7.6 114
Morning cough 6.3 20.7 20.5
Phlegm day or night 52 13.8 13.2
Cough day or night 19.1 439 40.6

General findings: Starting smoking associated with branchitis and pneumonia.

*RR = Relative risk for children smoking at least one cigarette weekle versas children who had never smoked.
“Nonsmoker = Never smoking, and stoking not more than one cigarette daly for € one vear.

Ex-smoker = Smoking one month or thore before date of the interview.

*Smoker - Sthoking 2 [y of tobacco daily; one cigaretle was estimated to contain 1 of tobaceo,

“Smoking dailv, cigarettes < [nys ot tar.

Smoking daily, cigarettes 10 - [8mg of tar,
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Table 2.  Published studies of the effects of smoking on lung function among young people, various
countries, 1965-1981
Study
Reference* Location/year population Findings' Comment
Peters and Ferris Massachusetts, 124 Harvard Significant reduction Age distribution
1967 1965 College seniors in spirometric flow not given, non-
rates when compar- significant reduc-
ing NS with persons tion for FEV.
smoking a pack a day
for four years during
college; dose response
with amount smoked.
Addington et al. Oklahoma? 140 male and 417 No significant differ- Age distribution
1970 female high ence in VC and FEV, not given; no
school students when comparing NS adjustment for
aged 13-19 years with smokers of 2 1 height in analysis
(grades 9-12) cig/day tor last year. of spirometric data.
Seely, Zuskin, Connecticutt 195 male and 170 From MEFV curves, Age distribution
Bouhuys 1971 female high V., and V_ signifi- not given, non-
school students cantly reduced in boys significant reduc-
aged 15-19 years smoking >15cigs/day  tion for FEV,.
and girls smoking > 10
cigs/day, when
compared with NS,
Lim 1973 Nebraskat 50 male and 50 No significant differ- None
female high ence in FEV, and FVC
school students when comparing NS
aged 15-18 years with smokers of 2 10
cigs/day for 1 year; 10
of 50 smokers abnor-
mal by partial MEFV
curves,
Comstock and Nationwide, 3,409 U.S. Navy PEFR lower in No definition of
Rust 1973 19701971 recruits, median smokers (99.5% smoker, nonsmoker;
age = 19 vears predicted) than in tests of statistical
nonsmokers (100.7% significance not
predicted). provided.

*LListed chronologically by publication date.

NS = never smwoker; FEV| = forced expiratory volume in one second; VC = vital capacity; MEFV = maximal expiratory flow
volume; V= flow rate at 50¢¢ of vital capacity; V., = flow rate after exhalation of 757 of vital capacity; FVC = forced vital
capacity; PEFR = peak evpiratory flow rate; FEF, .. = forced expiratory flow trom 254 to 7547 of FVC.

Yyear not provided.
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Table 2. Continued
Study
Reference Location/year  population Findings" Comment
Backhouse 1975 United 195 boys at a PEFR on arrival None
Kingdom! detention center, dropped significantly
mean age = 18 years ~ with daily smoking
amount; significant
improvement during
8-week stay while
unable to smoke
Walter, Nancy, Indiat 102 male medical Significantly lower Values for smokers
Collier 1979 students aged PEFR and spirometric  of < 10,000 ciga-
19-21 years flows when compar- rettes were b>
ing NS with smokers tween those of
of > 10,000 cigarettes nonsmokers and
per lifetime. heavy smokers.
Woolcock et al. Australia, 10,898 school No overall effect of See text for review
1979 1971-1980 children, mean ages ~ smoking on spiromet-  of longitudinal
= 8.9 years for ric values in 1974 findings.
primary school and  data; decreased lung
12.6 years for high growth in smoking
school groups boyS who had had
bronchitis before age
2 years.
Weiss et al. 1980 Massachusetts, 650 children aged Smoking not Only 58 children
1975 associated with

Kujala 1981

Spinaci et al. 1985

Finland, 1976

[taly,
1980-1981

5-9 years, popula-
tion sample

1,075 male military
recruits, mean age =
20 vears

1,266 male and 1,119
female 6th graders,
mean age = 11 years

FEF

25-75°

Significantly reduced
FEV, and spirometric
flows when comparing,
NS with smokers at
interview.

Smoking negatively
associated with
FEF ,, . and V.

reported ever
smoking; see text
for longitudinal
findings.

None

Definition for
smoking not
given; lung
function data not
provided.
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from the findings from cross-sectional studies. Beck,
Doyle, and Schachter (1982) examined white residents
of Lebanon, Connecticut, in 1972 and 1978. Among
male and female subjects aged 15 through 24 in 1972,
smoking had reduced the increment of FEV, during the
six-year follow-up interval.

Ina 10-year study in Sydney, Australia, Woolcock
et al. (1984) periodically measured lung function in an
initial cohort of 11,497 schoolchildren. Two groups of
children were included: a younger cohort that was 8.9
years of age on average at enrollment and an older
cohort aged 12.6 years on average at enrollment. The
investigators followed up the cohort annually, measur-
ing respiratory function and assessing symptoms, ill-
nesses, and simoking. A small number of children were
studied more intensively with the single-breath nitro-
gen test. The effect of smoking was examined only in
the older cohort. Cross-sectional assessment of these
data showed that at 50 percent of vital capacity, smok-
ers tended to have lower maximal expiratory flow than
nonsmokers. For example, adolescents who smoked at
least 10 cigarettes per week had about a 5 percent lower
expiratory flow rate than nonsmokers. The investiga-
tors concluded that abnormalities attributable to smok-
ing were found in adolescents as young asage 14 and as
soon as one year after beginning to smoke at least 10
cigarettes per week. They also concluded that smoking
was more harmful for children and adolescents who
had a history of respiratory illness, particularly asthma.

A cohort study of children in East Boston, Massa-
chusetts, has been informative on the effects of passive
and active smoking on lung function (Tager et al. 1979,
1983, 1985, 1988). In 1974, the study enrolled a cohort of
children aged five through nine who were sampled
from schools in East Boston. The families of these
children were then invited to participate in the initial
survey and in periodic follow-up examinaticns that
included a respiratory questionnaire and spirometry.

Several relevant longitudinal analyses of the East
Boston data have been reported (Tager et al. 1985, 1987,
1988). Using data from the first seven follow-up ex-
aminations, Tager et al. (1985) described the effect of
smoking on the growth rates of FEV, and on forced
expiratory flow (FEF) from 25 to 75 percent of forced
vital capacity (FEF,, .)) in a group of 669 subjects aged 5

through 19 years at enrollment. Using a Markov-type .

autoregressive model, researchers found significant ef-
fects of smoking on both measures of lung function.
The model predicted that a child’s smoking, beginning
atage 15 and continuing through age 20, would reduce
FEV  to 92 percent of the expected value and FEF . _ to
90 pereent of the expected value. A subsequent analvsis
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using a nonparametric curve-smoothing method on
these same data showed that male smokers had a smaller
increase of FEV| at the end of the growth phase (a
suggestion of a lower maximum lung function) than
males who had not smoked; those who continued to
smoke into early adulthood also showed no evidence of
the plateau observed in never smokers before lung func-
tion began to decline. Simiiz- findings were reported
for females.

Relevantinformation is also available from a com-
munity population study in Tucson, Arizona (Lebowitz
and Holberg 1988). The Tucson cohort was derived
from a population sample of 325 non-Hispanic white
residents, originally sampled in 1972 when they were
an average age of 8.8 years. Like the East Boston study,
the Tucson study was directed primarily at passive
smoking but also gathered information on active smok-
ing by measuring FEV, and FEF,, ... The Tucson study
found effects of comparable magnitude with those ob-

" served in the East Boston study. Although these effects

did not reach statistical significance in the Tucson data,
they were in the same direction as those from East
Boston, and the sample population was only half the
size.

Sherrill et al. (1992) examined the longitudinal
effects of active and passive smoking on lung function
in a cohort of New Zealand children observed from
ages 9 through 15. Active smoki:.g did not have statis-
tically significant cffects on FEV, vital capacity, or
FEV /vital capacity (percent), but the numbers of regu-
lar smokers were small. By age 15, 43 percent reported
occasional smoking (during the last year but not every

day), but only 10 percent were dallv smokers (smok-
ing any number of cigarettes on a dally basis).

Jaakkola et al. (1991) carried out an cight-vear
longitudinal study of lung function in a cohort of young
adults aged 15 through 40 at enrollment.  Of 1,044
enrolled, 391 were subsequently followed.  Smoking
was found to have a significant effect on change in FEV,
during the study period, but the results were not re-
ported by age interval.

Respiratory Morbidity

In adults, smoking, is associated with increased
morbidity, as indexed by such measures as use of out-
patient medical services and absenteeism from work,
and with inereased respiratory morbidity, as indexed
by frequency or severity of respiratory infections
(USDHHS 1990). Because smoking has been shown to
alter immune and inflammatory responses (U.S. De-
partment of Health, Education, and Welfare [USDHEW]
1979b), these effects on an individual’s defenses could
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plausibly lead to increased frequency and severity of
respiratory infections in smokers.

Studies involving a wide age range of ycung
people indicate that smoking increases respiratory nor-
bidity (Table 3). A number ~f these studies compared
medical care by smokers and nonsmokers in settings
whercall medical care was obtained ata single clinic. In
one of the carliest studies, Haynes, Krstulovic, and Bell
(1966) examined the numbers of diagnoses for respira-
tory tract illnesses among male students (aged 14-19
vears) at a preparatory school. Nearly half of the stu-
dents were smokers.  All respiratory illnesses were
more common in the smokers; the increasc was greatest
for the illnesses considered “severe.” The findings of
studies involving student nurses (Parnell, Anderson,
Kinnis 1966) and military cadets (Finklea et al. 1971)
were similar.

A series of studies have included military recruits
as subjects (Table 3); their ages ranged from 18 through
22. In the study of Pollard et al. (1975), the rates of
respiratory diagnoses were not significantly different
between smokers and nonsmokers. In the more recent
study of military recruits by Blake, Abell, and Stanley
(1988), self-report of smoking was associated with in-
creased risk for diagnosis of an upper respiratory tract
infection during a 13-week basic training period. Kark
and Lebiush (1981) and Kark, Lebiush, and Rannon
(1982) examined attack rates for intfluenza and influ-
enza-like illnesses in Israeli military recruits and found
that smokmz_, was associated with an increased attack
rate in both male and female recruits.

Recently, in a study that examined adolescents
and young adults who had sickle cell anemia, Young et
al. (1992) found a strong relationship between cigarette
smoking and acute chest syndrome. In sickle cell ane-
mia patients, acute chest syndrome is characterized by
fever, cough, chest pain, leukocytosis, and pulmonary
infiltrates in the chest radiograph. All smokers in this
study had a history of acute chest syndrome, whereas
65 percent of the nonsmokers did. Smoking also ap-
peared to increase the frequency of sequelae of sickle
cell lung diseasc.

A study in the United Kingdom {Charlton and
Blair 1989) associated smoking with increased absen-
tecism from school among 2,885 children aged 12 and
13 vears. Children who on an initial questionnaire
reported regular smoking were more likely than non-
smokers to be absent when a follow-uw questionnaire
was administered four months later. The authors inter-
preted these findings as showing a nigher rate of minor
aiiments in children who smoked; however, the design
could not exclude other plausible explanations (such as
truancy) for the difference. In a survey of adolescents

3o

invited for an overall evaluation in three general prac-
tices in the United Kingdom, smokers reported a higher
prevalence of health problems than nonsmokers (25
percent vs. 16 percent, p =.06) (Townsend et al. 1991).

Epidemiologic Evidence of Nonrespiratory
Effects

Cardiovascular Disease

In adults, cigarette smoking is a cause of coronary
heart disease, arteriosclerotic peripheral vascular dis-
ease, and stroke (USDHHS 1989). Although these
diseases rarely occur in children and adolescents, au-
topsy studies of young male victims of combat during
the Koreanand Vietnam conflicts and community-based
autopsy studies of adolescents and young adults have
shown that atherosclerosis begins in childhood and
may become clinically significant in young adulthood
(McNamara etal. 1971; Enos, Holmes, Beyer 1986; Strong,
1986).

Several autopsy-study series link cigarette smok-
ing to the occurrence and extent of atherosclerosis in
youngadults. Strong and Richards (1976) described the
association of cigarette smoking with atherosclerosis in
1.320 men from the New Orleans area. In the youngest
group (aged 25 to 34 years), the development of athero-
sclerosis in the coronary arteries and the abdominal
aorta was consistently greater with higher levels of
smoking,.

More recently, an cight-community study by the
Pathobiological Determinants of Atherosclerosis in
Youth (PDAY) Research Group (1990) found associa-
tions of smoking with atherosclerosis in 390 males aged
15 through 34 years who died of violent causes (e.g.,
accidents, homicides, suicides). In this study, lipids
were measured in postmortem serum, and smoking
was assessed by the level of serum thiocyanate. After
controlling for lipid levels, age, and race, a multiple
regression analysis revealed a significant association
between smoking and atherosclerosis (i.e., having raised
lesions greater than or equal to 5 percent of the intimal
surface arca) in the abdominal aorta. A multiple logistic
analysis controlling for the same factors found that
smoking was a significant predictor of atherosclerosis
in both the abdominal aorta and the right coronary
artery.

The Bogalusa Heart Study is an epidemiologic
study of cardiovascular disease risk factors encountered
from birth through age 26. Among deceased subjects
whose average age was 18 years, cigarette smoking was
notassociated with aortic fatty streaks orinvolvement of
the coronary arteries with atherosclerosis (Newman et
al. 1986; Freedman etal. 1988). However, insubjects who
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Table3. Published studies of the effects of smoking on respiratory morbidity among young people,

various countries, 1963 -1987

Reference* Location/year Study population
Havnes, Krstulovie, Bell 1966 New Jersey! 191 male prep school students
aged 14-19 years
Parnell, Anderson, Kinnis 1966 Canada, 1963-1964 175 senior student nurses
Finklea et al. 1971 South Carolina, 1968-1969 1,900 college students
Pollard et al. 1975 Florida, 1971-1972 1,100 U.S. Navy recruits, most
aged 18-22 years
Kark and Lebiush 1981 Isracl, 1979 Female military recruits,
mean age = 18.5 vears
Kark, Lebiush, Rannon 1982 Israel, 1978 Male military recruits,
mean age = 18.5 years
Blake, Abell, Stanley 1988 Georgia, 1982 1,230 Armv recruits,
most aged < 22 vears
Charlton and Blair 1989 England, 1987 2,885 schoolchildren aged
12 and 13 years
Schwartz and Zeger 1990 Calitornia’ 100 student nurses

*Listed chronotogicatly by publication date.
'Year not provided.
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Health effect

Prevalence (%) by smoking status

Annual illness rates‘/ 10 students
All respiratory
Severe respiratory

Illness incidencel (per 1,000 days)
All respiratory
Upper respiratory
Lower respiratory

Incidence rate** (per 100 school years)
Upper respiratory
Outpatient
Hospital

Lower respiratory
Outpatient
Hospital

Rate of outpatient visits* for respiratory
episodes (per 1,000 recruits)

Febrile

Afebrile

Attack of influenza-like morbidity*t

Influenza morbidity** during an outbreak
Affected
Severe cases

Nonsmoker Occasional smoker! Regular smoker*
11.0 16.0 220

1.4 36 54
Nonsmoker Smoker
6.6 10.6
5.2 7.5
1.4 3.2

Number of cigarettes smoked per day

0 <1 pack >1 pack
52.5 59.9 67.0
76 12.0 10.2
25 3.0 6.8
0.4 0.7 0.9

Number of cigarettes smoked per day

0 <10 10-19 220 .
249 256 257 222
436 469 562 560

Occasional/regular smoker=

Never/past smoker

60% H0%

Number of cigarettes smoked per day

0 <10 11-20 > 20
47.2 62.9 67.7 71.8
30.1 429 51.6 535

General Findings: Relative risk = 1.46 for upper respiratory infection for smokers versus nonsmokers. [Hnesses

ascertained by visits to clinics.

General Findings: Smoking associated with increased absence from school: odds ratio = 1.29 for sometimes smokers
and 3.09 for regular smokers (compared with never smokers)."

General Findings: Smoking significantly associated with incidence of cough and phlegm. Current amount smoked
significantly predicted duration of an episode of phlegm or chest discomfort.

ISmoked at least | eigarette or pipe per week.

SSmoked at least | eigarette or pipe per dav.

Miness rates based on intirmory visits during a school vear.
Tiness incidence based on records of the health service.

**Incidence rates based on selt-administered questionnaire.

BEST COPY AVAILABLE

HRespiratory-related (similar symptoms) visits to dispensary.,
with one week grouped.

HBased on seli-administered questionnaire.

SThese categorivs were not defined.

Miness accurrence based on medical records ond serology.
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died after age 20, smoking appears to have been related
to atherosclerosis (Berenson et al. 1992).

Smoking among voung people has been associated
with serum lipid profiles in a pattern predictive of in-
creased risk for cardiovascular diseases. In a published
meta-analvsis of studies on children who smoke, Craig
et al. (1990) found that among 8- through 19-vear-olds,
smoking increased levels of low-density lipoprotein cho-
lesterol by 4 percent, triglvcerides by 12 percent, and
verv-low-density lipoprotein cholesterol by 12 percent.
Levels of high-density lipoprotein (HDL) cholesterol were
reduced by 9 percent. These changes were comparable
to—and o: larger magnitude than—those observed in
smoking adults.

Physical Fitness

Even among young people trained as endurance
runners, smoking appears to compromise physical
fitness in levels of both performance and endurance.
Cigarette smoking reduces the oxygen-carrying capacity
of the blood and increases both heart rate and basal
metabolic rate—changes that counter the benefits of physi-
cal activity ina direct relation to the duration of smoking
and the number of cigarettes regularly smoked (Roval
College of Physicians of London 1992). In a study of 19-
vear-old army conscripts (N = 6,500), those who smoked
ran a significantly shorter distance in 12 minutes and
took significantly longer to sprint 80 meters than their
nonsmoking counterperts (Marti et al. 1988). Inthesame
study, the smokers among 4,100 joggers ina 16-kilometer
race were consistently slower than the nonsmokers.

Young adult smokers also have chronic, mild ad-
verse cardiovascular physiologic changes, including di-
minished exercise performance on standard treadmill
testing and blunted heart rate response to exercise (Sidnev
ct al. 1993) The left ventricular mass is increased in
voung adult smokers, and their resting heart rates are
two to three beats per minute more rapid than nonsmok-
ers’ (Gidding et al. 1992).

Health Outcomes in Pregnancy

Cigarettesmoking during pregnancy hasbeenlinked
withavarietv of adverse outcomes (USDHHS 1989, 1990).
Earlv reports of the Surgeon General (USDHEW 1971,
1973, 1979a) coneluded that smoking by a mother during
pregnancy retards fetal growthand mav cause fetal death
late in pregnancy as well as infant mortahtv The 1977-
1978 report (USDIHEW 1979a) further concluded that
smoking, during pregnancy has dose-response relation-
ships with abruptio placenta, placenta previa, bleeding
during pregnancy, premalure and prolonged rupture
of placental membranes, and preterm delivery.  The
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comprehensive reviews of the 1979 and 1980 reports
(USDHEW 1979a; USDHHS 1980) concluded that the risk
of spontaneous abortion increases with the amount of
smokingand thattherisk of suddeninfantdeath svndrome
(SIDS) is increased by maternal smoking. A more recent
study confirms the increased risk of SIDS with maternal
smoking (Schoendorf and Kiely 1992). Impaired fertility
was linked to smoki: g in the 1980 report (USDHHS 1980).
These adverse health effects of smoking on reproduction
have not been specifically investigated in young womenin
the 10- throngh 20-vear age range.

Epidemiologic Evidence of the Health Effects
of Passive Smoking

The health effects of passive smoking were com-
prehensively addressed in the 1986 report of the Surgeon
General (USDHHS 1986a) and in a report of the National
Research Council (1986). These reviews and subsequent
reports (Samet, Cain, Leaderer 1991; USEPA 1992) have
demonstrated that exposure to parental smoking during
childhood significantly increases the occurrence of lower
respiratory illnesses during the first vears of life, in-
creases the frequency of chronic respiratory svmptoms,
and reduces the rate of lung growth during chiidhoed
and adolescence. Evidence is accumulating to suggest
that smoking by parents increases the severity of child-
hood asthma (USDHHS 1991b; Samet, Cain, Leaderer
1991), as indicated by the need for medication and hospi-
tal treatment. SIDS, the most common cause of death in
the first vear of life, has been linked to parental smoking
in several epidemiologic studies. Children of parents
who smoke have a twofold increased risk of dving of
SIDS; this relationship appears to be dose-related
{(Schoendorf and Kiely 1992; Mallov et al. 1988).

The evidence on passive smoking and respiratory
health was recently reviewed by the USEPA (1992). This
review confirmed that ETS is causally linked to lung
cancer. Janerich et al. (1990) noted that approximately 17
percent of lung cancers among nonsmokers can be attrib-
uted to high levels of ETS during childhood and adoles-
cence. The USEPA report also concluded that exposure
to ETS causes lower respiratory illness in infants and
voung children; this finding is stronger than that of the
1986 Surgeon General's report, which did not character-
ize this association as causal. The agency’s report also
inferred from its data that childhood exposure to ETS
reduced lung function, increased respiratory svmptoms,
caused middle ear effusion, and exacerbated asthma.
For example, the report estimated that ETS exposure
exacerbates symptoms of asthma in about 20 percent of
the two million to five million asthmatic children in the
United States. The report also hypothesized that ETS
may be associated with the onset of asthima.
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Many chronic changes in cardiovascular physiol-
ogy have been observed in children exposed to ETS.
These changes include lower HDL cholesterol, increased
carboxvhemoglobin concentration, and increased
red-cell 2.3-diphosphoglycerate, as well as phvsiologic
response suggesting mild, chronic "hvpoxemia

{(Moskowitz ct al. 1990). ETS is also known to increase
platelet aggregation (Glantz and Parmlcy 1991).

The effect of peer smoking—as a source of ETS—
on nonsmoking children has not been studied but may
also be a health risk.

Adult Health Implications of Smoking Among Young People

Respiratory Diseases

As was discussed previously, sustained smoking
during adulthood is associated with the development of
COPD and the progressive loss of lung function
(USDHHS 1984, 1990). Evidence suggests that smoking
during childhcod may increase the risk for developing
COPD in adulthood as well as at an earlier age. The
adult who smoked during childhood may have experi-
enced early inflaimmatory changes—childhood smoking
is known to reduce lung growth—and thereby not at-
tained the level of function achieved during the normal
growth and development of the lungs. Any age-related
decline in lung function during adulthood would thus
start from a lower level—and might begin at a vounger
age—than declines observed in adults who have rever
smoked. In fact, the proportionate impeding effect of
childhood smoking on lung growth greatly exceeds the
loss of lung function associated with smoking during
adulthood (Tager ct al. 1985, 1988).

If one or both parents of an adolescent smoke, the
effects of parental smoking on early childhood respira-
tory illnesses and on the growth of lung function may
increase the risk of COPD. llInesses in the lower respira-
tory region during childhood are a suspected risk factor
for COPD (Samet, Tager, Speizer 1983), and passive
smoking reduces the rate at which lung function
grows (USDHHS 1986a).

Cardiovascular Disease

In adults, cigarette smoking has been causally
associated with coronary heart disease, arterioselerotic
peripheral vascular discase, and stroke (USDHHS 1983,
1989). Smoking contributes to increased risk for coro-
nary heart disease probably through at least five in-
terrelated processes, including the development of
atherosclerosis (USDHHS 1990). 1t is likely that the
earlier the age at which one starts to smoke, the carlier
the onset of coronary heart discase. The recent evidence

G}

from the PDAY Research Group shows more athero-
sclerosis in young smokers than in voung nonsmokers.
The unfavorable effects of smoking on lipid levels in
children may contribute to the development of athero-
sclerosis in young adulthood.

Cancer

The multistage concept of carcinogenesis implies
that the risk of smoking-related cancers is strongly de-
pendent on the duration and intensity of sinoking
(Armitage and Doll 1954; Doll 1971; Taioli and Wynder
1991). The relevant epidemiologic data and mathemaeti-
cal analyses are most abundant for lung cancer. Both
epidemiologic and experimental evidence suggest that
the risk for lung cancer varies more strongly with the
duration of cigarette smoking than with the number of
cigarettes smoked (Peto 1977; Doll and Peto 1978). Analy-
sis of data from a cohort study of British doctors showed
that lung cancer incidence increased with the fourth or
fifth power of duration of smoking but with the sccond
power of number of cigarettes smoked daily (Doll and
Peto 1978). Although these data can be adequatelv de-
scribed by alternative mathematical models that give
lesser weight to duration (Moolgavkar, Dewanii, Luebeck
1989), the dependence of tung cancer risk on duration of
smoking implies that starting smoking at an earlier age
ircreases the potential number of life-years of smoking
and therefore increases lung cancer risk. 1f one assumes,
for example, that lung cancer risk rises exponentially as a
function of the duration of smoking, then the risk at age
50 for a person who began smoking regularly at age 13 is
350 percent greater than that for a 50-vear-old who started
smoking at age 23.

Similar analyses have not been done for other
smoking-related sites of cancer.  Nevertheless, for
most smoking-related cancers, the risk rises with the
duration of smoking (USDHHS 1982, 1989, 1990; Interna-
tional Agency for Research on Cancer 1985). One could
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infer that the risk of smoking-related cancer for sites other
than the lungs would increase, at a given adult age,
in inverse proportion to the age an adolescent begins
smoking,

Recent studies indicate that carlier onset of
cigarette smoking is also associated with heavier smok-
ing (Taioli and Wvnder 1991; Escobedo et al. 1993).

Nicotine Addiction in Adolescence

Surgeon General's Report

Heavier smokers are not only more likely to experience
tobacco-related health problems, they are the least libe v
to quit smoking (Hall and Terezhalmy 1984; USDHHS
1989). Early use of cigarettes thus appears to influence
intensity as well as duration of use and increases the
potential for long-term health consequences.

Introduction

Nicotine dependency through cigarette smoking is
not only the most common form of drug addiction but
the one that causes more death and disease than all other
addictions combined (USDHHS 1988). Most human
research on nicotine addiction has been conducted with
adult subjects, but the basic biologic processes that
underlic this dependency appear to be similar in ad-
olescents and adults. The research literature on nicotine
addiction examines its chemistry and addiction poten-
tial, its severity, and its pathophysiology and clinical
course.

Background and Nomenclature

Drug addiction is the termi most widely used to
label various medical and social disorders relaied to the
compulsive ingestion of psvchoactive chemicals. The
primary criteria for drug dependence are that the behav-
ior is highlv controlled or compulsive, the chemical is
one whose mood-altering, or psvchoactive effects are
central elements of the drug’s activity, and the drug itself
has the demonstrated capability of reinforcing behavior
(Table 4). The American Psychiatric Asseciation (APA)
has identified two medical disorders that pertain to nico-
tine addiction: nicotine dependence and nicotine
withdrawal (APA 1987).

Nicotine dependenceisclassified as a psvchoactive
substance-use disorder characterized by “a cluster of
cognitive, behavioral, and physiologic symptoms that
indicate that the person has impaired control of
psvchoactive substance use and continues use of the
substance despite adverse consequences” (APA 1987,
p. 166). In the case of nicotine, the most common form of
use is cigarette smoking, in part because the rapid ab-
sorption of nicotine through the processes of smoking
“leads to a more intensive habit pattern that is more
difficult to give up” than other forms of use (APA 1987,
p. 181). Nicotine dependence also occurs through other
routes of delivery, including smokeless tobacco and
nicotine gum.
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Nicotine withdrawal, an organic mental disorder
induced by the removal of psychoactive substance, is
described as “a characteristic withdrawal syndrome due
to the abrupt cessation of or reduction in the use of
nicotine-containing substances (e.g., cigarettes, cigars and
pipes, chewing tobacco, or nicotine gumy that has been at
least moderate in duration and amount. The syndrome
includes craving for nicotine; irritability, frustration, or
anger; anxiety; difficulty concentrating; restlessness; de-
creased heart rate; and increased appetite or weight gain”
(APA 1987, p. 150).

Physical dependence refers to the condition in which
withdrawal symptoms have been observed. Physical
dependence can complicate the process of achieving and

Table 4. Criteria for drug dependence

Primary criteria

Highly controlled or compulsive use
Psychoactive effects
Drug-reinforced behavior

Additional criteria

Addictive behavior often involves the following:
Stereotypic patterns of use
Use despite harmful effects
Relapse following abstinence
Recurrent drug cravings

Dependence-producing drugs often manifest the
following;:

Tolerance

Physical dependence

Pleasant (cuphoric) effects

Source: Adapted from USDHHS (1988).
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maintaining drug abstinence, and the symptoms can be
so unpleasant as to precipitate relapse (Jaffe 1985;
USDHHS 1988). In surveys by the National Institute on
Drug Abuse (NIDA), withdrawal and inability to main-
tain abstinence are commonly attributed to cigarette smok-
ing and heroin use (USDHHS 1988).  The majority of
people monitored who regularly use other addictive
drugs (including cocaine and marijuana) report that they
ave not experienced withdrawal, even though many of
these people feel dependent and have been unable to
maintain abstinence (USDHHS 1988).

Severity of Nicotine Addiction

Tobacco-delivered nicotine can be highly addic-
tive. Each year, nearly 20 million people try to quit
smoking in the United States (USDHHS 1990), but only
about 3 percent have long-term success (Pierce ct al.
1989; Centers for Disease Controland Prevention {CDC},
OfficeonSmoking and Health, unpublished data). Even
amongaddicted persons who lavelostalung because of
cancer or have undergone major cardiovascular sur-
gery, only about 50 percent maintain abstinence for
more than a few wecks (West and Evans 1986; USDHHS
1988). In a 1991 Gallup Poll, 70 percent of current
smokers reported that they considered themselves to be
“addicted” to cigarettes (Gallup Organization 1991).
These findings are consistent with data from NIDA’s
1985 National Household Survey on Drug Abusc
(NHSDA), which showed that 84 percent of 12- through
17-year-olds who smoked one packormore of cigarettes
per day felt that they “needed” or were “dependent” on
cigarettes (Henningfield, Clayton, Pollin 1990). The
NHSDA data show that young smokers develop toler-
ance and dependence, increase theamount they smoke,
and are unable to abstain from nicotine. These findings
suggest that the addictive processes in adolescents are fun-
damentally the same as those studied in adults (USDHHS
1988; Henningfield, Clayton, Pollin 1990).

Several studies have found nicotine to beasaddic-
tive as heroin, cocaine, or alcohol (Henningficld, Clayton,
Pollin 1990; Henningfield, Cohen, Slade 1991; Kozlowski
et al. 1993). Moreover, because the typical pattern of
tobacco usce entails daily and repeated doses of nicotine,
addiction is more common among all users than is true
of other drug use, which tends to occur on a far less
frequent basis (USDHS 1988). For example, only about
10 to 15 pereent of current alcohol drinkers are consid-
cred problem drinkers, but approximately 85 to 90 per-
cent of cigarette smokers smoke at least five cigarettes
everv day (Henningficld, Cohen, Slade 1991; Evans et
al. 1992; Henningfield 1992b; Kozlowski et al. 1993).
Only 2 to 3 percent of smokers {or about 7 to 10 percent
of those who try quitting) stop smoking for one year

(CDC 1993a), and most daily smokers report that they
feel dependent on smoking and have experienced with-
drawal symptoms (USDHHS 1988; Henningfield,
Clayton, Pollin 1990).

Chemistry and Addiction Potential

Many behaviors that become regular, habitual, and
hard to give up involve the ingestion of a substance.
What sets drug addictions apart from less harmful habits
is that the ingested substance releases a psychoactive
drug with the demonstrated potential to addict. Several
thousand chemicals are present in cigarette smoke. Some
may conceivably modulate nicotine’s addictive effects,
but the fact that different forims of nicotine delivery can
be substituted for one another (e.g., nicotine gum or
transdermal patch in place of cigarettes) suggests that
nicotine is critical in the addiction process (Henningfield
1984; Benowitz 1988; USDHHS 1988; Russell 1990).

Nicotine is a naturally occurring alkaloid present in
varying concentrations in different strains of tobacco. Most
cigarcttes sold in the United States contain about 8 to 9
nilligrams of nicotine, of which the smoker typically in-
gosts 1 to 2 milligrams per cigarette (Bencwitz et al. 1983;
USDHHS 1988). Nicotine is both a lipid- and water-
soluble molecule that can be rapidly absorbed in a mildly
alkaline environment through the sin or the lining of the
mouth and nose. Because of the massive area for absorp-
tion in the alveoli of the lungs, nicotine inhaled deeply is
almost immediately extracted from the smoke into the
pulmonary veins; this sudden spike or bolus of nicotine is
delivered to the brain, via arterial circulation, in approxi-
mately 10 seconds (USDHHS 1988). In contrast, although
smokeless tobacco has much higher levels of nicotine than
cigarettes, the delivery of the drug is much more gradual;
the effect peaks within approximately 20 minutes of use
(Benowitz et al. 1988). The peak for nicotine replacement
medications is even slower—3(0) minutes or longer for
nicotine gum (Benowitz ct al. 1988), several hours for the
four commercially available transdermal patch systems
(Palmer, Bucklet, Faulds 1992). In fact, because of the
efficiency of the pulmonary route in extracting nicotine
from inhaled tobacco smoke, nicotine may be 10 times
more concentrated in arterial blood than insimultaneously
sampled venous blood; these levels are much higher than
those produced by nicotine replacement medications
(Henningfield, London, Benowitz 1990).

As vehicles for nicotine delivery, tobacco products
are convenient to use, and they provide the experienced
user with a means of regulating dose level. Such control
does not, however, protect the user against drug depen-
dency, since tobacco products appear to deliver the opti-
mal addiction potential (or abuse liability) of nicotine.
Chemicals can be tested for their addiction potential to
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determine if they are psychoactive and if they can serve
as reinforcers in animals and humans (Brady ard Lukas
1984; USDHHS 1988; Fischman and Mello 1989;
Henningfield, Cohen, Heishman 1991). These methods
to test for abuse liability are reliable enough for the Food
and Drug Adminisiration (FDA) and the World Health
Organization (WHO) to use them to develop policies
regarding regulation of new drugs with possible addic-
tion potential (USDHHS 1988; Barcelona Conference
1991). Nicotine meets the criteria for addiction potential
in all of the standardized tests used by the FDA and the
WHO (USDHHS 1987, 1988, 1991a). In humans and
animals, nicotine produces discrete subjective effects more
similar to those produced by cocaine than to those pro-
duced by sedatives, and nicotine injections are biologi-
cally reinforcing to humans and to at least five animal
species (Henningfield, Miyasato, Jasinski 1985;
Henningfield and Goldberg 1988; USDHHS 1988). Such
findings confirm the conclusion of the 1988 report of the
Surgeon General: nicotine is a drug with a liability for
addiction (USDHHS 1988).

Pathophysiology of Nicotine Dependence

The pathophysiology of drug dependence and the
clinical course of nicotine and other drug dependencies
have been described in detail elsewhere (Jaffe 1985;
USDHHS 1988; Benowitz 1992; Henningfield 1992a). In
brief, exposure to a psychoactive chemical leads to re-
petitive self-administration because of the chemical’s
capacity to condition behavior. This powerful condi-
tioning action of nicotine is mediated at least in part by
the activation of nicotinic receptors in the brain (USDHIHS
1988; Bock and Marsh 1990) and the modulation of levels
of hormones such as epinephrine (adrenaline) and corti-
sol(Pomerlcauand Pomerleau 1984; Sachs 1987; USDHHS
1988). The mesolimbic dopaminergic reward system,
which mediates the addicting actions of cocaine, is also
thought to be involved in producing nicotine’s addictive
effects (Pomerleau and Pomerleau 1984; USDHHS 1988;
Bock and Marsh 1990; Balfour 1991a, b; Benwell and
Balfour 1992). Behaviors that are followed by intense
neural activation can become highly persistent and diffi-
cult to modify (Pomerleau and Pomerleau 1984; Jaffe
1985; USDHHS 1988). Each year, the daily cigarette
smoker may experience 50,000 to 100,000 such pairings
of puffing on cigarettes and resultant effects in the brain,
thus establishing a persistent need for cigarette smoking,

Tolerance

Tolerance refers to a diminishing response to a
drug through repeated exposures (Jaffe 1985; USDHHS
1988). Tolerance is often demonstrated when increased
dose levels are required to obtain the effects formerly
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produced by lower doses. Tolerance to nicotine appears
to be acquired as people progress from initially smoking
a few cigarettes to smoking greater numbers of cigarettes
more often (see “Initiation Continuun of Smoking” and
”Adult Implications of Adolescent Smoking” in Chapter
3and “Developmental Stages of Smoking” in Chapter 4).
The development of tolerance to the aversive effects
of nicotine, such as nausea and dizziness, may also facili-
tate the development of dependency (USDHHS 1987;
Shiffman et al. 1990; Shiffman 1989, 1991; McNeill, Jarvis,
West 1987). Tolerance of nicotine increases over time;
experienced smokers can self-administer doses of nico-
tine that would make nonsmokers ill.

The tolerance the nervous system develops to nico-
tine exposure can be at least partially overcome by
increasing the dose. This effect was studied near the
beginning of the 20th century and has been the subject of
considerable study since then (Langley 1905: USDHHS
1985; Benowitz and Jacob 1993). Tolerance to various
behavioral, physiologic, and subjective effects of nicotine
has been studied (USDHHS 1988). For example,
administering nicotine to a tobacco-deprived cigarette
smoker can produce a substantial increase in heart rate
and measures of cuphoria, along with a decrease in the
strength of the knee reflex. With repeated doses, the
heart rate stabilizes at a level between that produced
by the first dose and that which occurs when nicotine-
deprived; subjective effects are minimal, and the knee
reflex may become normal (Domino and Von Baum-
garten 1969; USDHHS 1988; Swedberg, Henningfield,
Goldberg 1990).

Some tolerance of nicotine is lost each night as the
smoker’s nicotine levels fall; the nicotine from the first
few cigarettes of the day produces effects on heart rate,
mood, and other measures that are stronger than the
effects produced by subsequent doses during the day
(USDHHHS 1988). Repeated exposure to nicotine leads to
morphological changes in the brain that cause the devel-
opment of new binding sites for nicotine receptors, which
mediate the effects of nicotine (Bock and Marsh 199(;
USDHHS 1988, 1991a).

Animal research has shown that nicotine exposure
results in an increased expression (defined as up-regula-
tion) of nicotine receptors in various regions of the brain
(Ksir et al. 1985; Morrow, Loy, Creese 1985; Nordberg et
al. 1985; Schwartz and Kellar 1985; Ksir, Hakan, Kellar
1987). Prenatal exposure to nicotine also produces up-
regulation of nicotine receptors in tissuce collected from
newborn animals Slotkin, Orband-Miller, Queen 1987;
Slotkin et al. 1991; Smith, Seidler, Slotkin 1991). These
data suggest the broad applicability of this up-regulation
cffect, which may be one of the ways in which tolerance
of nicotine occurs (USDHEHS 1989).
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Human rescarch is more limited than animal re-
scarch in this arca, but there is evidence that cigarette
smoking is associated with up-regulation of nicotine
receptors in the human brain. Balfour (1989, 1991a)
has conducted a series of studies that included the
examination of postmortem brain tissue from smokers
and nonsmokers. Heand others found evidence of signifi-
cantly elevated concentrations of nicotine binding sites as
well as smoking-related changes in other binding sites
(such as 5-hydroxytryptamine) (Benwell, Balfour, Ander-
son 1988; Balfour 1989, 1991a; Grant, McMurdo, Balfour
1989; Bock and Marsh 1990). Morphologic changes in the
nervous system are presumed to reflect part of the body’s
adaptation (resulting in tolerance and physical depen-
dence) to a prolonged exposure to nicotine (Marks and
Collins 1982; Marks, Burch, Collins 1983; Marks et al. 198°,
1986; Marks, Stitzel, Collins1985,1986, 1987, USDHHS 1983).

Physical Dependence

Nicotine administered to animals and humans pro-
duces altered spontaneous electroencephalograph (EEG)
and evoked electrical potentials of the brain, altered local
cerebral glucose metabolism, modulation of hormonal
output by the adrenal glands, increased heart rate, and
changes in skeletal muscle tension (USDHHS 1988). Most,
if not all, of these effects are related to the dose of nicotine
given, and tolerance develops to differing degrees across
these effects. After a period of nicotine exposure that is
assumed to be at Jeast several weeks (APA 1987), physi-
cal dependence on nicotine develops. The dependent
person then appears to be functioning normally when
under the influence of nicotine; conversely, the person
may report feeling “abnormal” or “not right” when de-
prived for more than a few hours (Casey 1987).

Although basic pharmacologic rescarch on nico-
tine has been conducted primarily with adults, most
people begin to smoke in adolescence and develop char-
acteristic patterns of nicotine dependence before adult-
hood (USDHHS 1988, 1991a). That adolescents develop
physical dependence, as evidenced by their experience
of withdrawal symptoms, has been well documented by
the NHSDA (USDHHS 1991¢). Moreover, quantitative
characteristics of the withdrawal syndrome appear to be
the same in adolescents and adults (McNeill et al. 1986;
McNeill, Jarvis, West 1987).

The magnitude of the withdrawal syndrome is
related to the previous level of nicotine intake, although
differences in just a few cigarettes a day may not be
correlated with the severitv of the svndrome (Killen et al.
1988; USDHHS 1988). Environmental context is also a
factor; in a novel enviromment (e.g., a hospital setting),
the symptoms of nicotine withdrawal may be less than
in the smoker’s usual environment, with its various

psychological cues for smoking (Hatsukami, Hughes,
Pickens 1985). The time course of withdrawal symptoms
varies among individuals and for different responses.
Most withdrawal symptoms peak within the first few
days of nicotine abstinence and then begin to recover
along a variable course; the most severe total withdrawal
syndrome usually lasts about three to four weeks
(USDHHS 1988; Gross and Stitzer 1989). For example,
certain measures of brain function (such as P300-evoked
clectrical potential) recover within a few days, but others
may take weeks or more (such as N100-evoked potential,
hunger, and craving). Powerful urges to smoke may
recur for many years (Hughes and Hatsukami 1986;
USDHHS 1988).

Although questions remain, the pathophysiology
of nicotine dependence clearly involves the brain, the
endocrine system, and behavior, and the process begins
when cigarette smoking is initiated. Moreover, although
the effects of nicotine administration and deprivation are
complex, they are orderly and are related to factors such
as the amount of nicotine administered and the time
since the last dose.

The Clinical Course of Nicotire Dependence

Like other drug addictions, nicotine dependence is
a progressive, chronic, relapsing disorder. The level of
dependence on nicotine in adults has been found to be
inversely related to the ageat initiation of smoking when
measured by diagnostic criteria (APA 1987) of the APA
(Breslau, Fenn, Peterson 1993) and by the Fagerstrom
Tolerance Questionnaire Score (Henningfield etal. 1987).

As is true for most drug addictions, tobacco use is
not always constant from initiation on; the process of
graduation from first use to addiction can take months or
even years (USDHHS 1988). In fact, initial expericnces
with tobacco, as with other addictive substances, are
sometimes negative and require social pressures and
other factors to maintain exposure until the addiction
develops (Haertzen, Kocher, Miyasato 1983). The per-
centage of people who progress from smoking a few
cigarettes to smoking at a regular, addictive level has
been estimated to range from 33 to 94 percent. For
example, Russell (1990) has reported that a survey of
adults in Great Britain in the mid-1960s indicated that 94
percent of those who smoked more than three cigarettes
became “long-term regular smokers.” These data, which
precede widespread public awareness of the hazards of
smoking, may have a limited applicability to current
smoking behavior. Recently collected data in the United
States and Great Britain suggest that between 33 and 50
percent of people who try smoking cigarettes escalate to
regular patterns of use (Hirschman, Leventhal, Glynn
1984; McNeill 1991; Henningfield, Cohen, Slade 1991).
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The chronic phase of the addictive process is highly
resistant to substantial modification.  For example, ef-
forts . educe tobacco smoke and nicotine exposure by
smoking cigarettes with lower ratings of nicotine deliv-
ery or to smoke fewer cigarettes are usually partially or
completely thwarted by compensatory changes in how
the cigarettes are smoked; smokers may compensate for
“cutting back” by inhaling more deeply or smoking the
cigarette farther down to its more potent and more toxic
end (Kozlowski 1981, 1982; Benowitz et al. 1983; Benowitz
and Jacob 1984; USDHHS 1988). Abstinence from smok-
ing is generally short-lived; the majority of persons who
quit on their own or in minimally supportive interven-
tions appear to relapse within one week of their last
cigarette (Kottke et al. 1989). In fact, in testament to the
persistence of addiction, nearly one-third of those who
have abstained for one year after quitting relapse later
(USDHHS 1990; Giovino 1991). These patterns of relapse
are similar to those observed with other drug addictions.

Several potential predictive measures of the sever-
ity of addiction in a person may forecast the severity of
withdrawal and the outcome of an attempt to quit. These
measures, which have been discussed in detail in the
1988 report of the Surgeon General (USDHHS 1988),
include cotinine level in biological fluid such as saliva,
blood, or urine; number of cigarettes smoked per day;
score on the Fagerstrom Tolerance Questionnaire; and
number of symptoms attributed from the Diagnostic and
Statistical Manual of Mental Disorders (APA 1987). These
measures tend to predict, although not pertectly, the
difficulty of achieving abstinence, the severity of with-
drawal symptoms, the rapidity of relapse, and the effi-
cacy of replacement therapy (USDHHS 1988).

One final source of vulnerability to nicotine depen-
denceappearstobe genctic predisposition. Research with
animals has shown that the amount of up-regulation
{increased binding, in the brain) of nicotine receptors after
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nicotine expostire is related to genetic constitution, as are
certain belaviorai and physiologic effects (Marks et al.
1989; Collins 1990). Data from studies with human twins
have vicided indices of heritability for cigarette smoking
sir ilar to those for drinking alcohol (fiughes 1986;
Kozlowski 1991; Carmelli et al. 1992).

Nondrug Factors in Nicotine Dependence

Nondrug factors can affect the prevalence of drug
addiction in society as well as its severity in individuals.
Some of the factors are the same as those that determine
the prevalence and severity of other medical disorders
resulting from exposure to toxins. Among the most
important factors in determining the prevalence of drug
addiction is the exposure to the addicting substance
(USDHHS 1988). This factor is no less important in the
spread of drug addiction than it is in the spread of
disorders such asacquired immunodeficiency syndrome;
malaria, and influenza infections. Moreover, social fac-
tors can determine the type and frequency of exposure to
the etiologic agent, as well as the time frame over which
exposure continues. Many nondrug factors associated
with both abstinence and relapsc appear to operate simi-
larly across addictions. These factors include illness
induced by drug dependence (which will at least tempo-
rarily interrupt drug usc), ability to learn to manage
cravings, social reinforcements for abstinence, availabil-
ity of the substance, cost of the substance, and perception
of the risk of using the substance (USDHIS 1988).

Persons vary in their vulnerability to nicotine and
otherdrug addiction, just.. they vary in their vulnerabil-
ity to other medical disorders; some people show a high
degree of resistance to the disorder despite multiple
exposures to the agent, and others very quickly become
addicted (USDHHS 1988). Psychosocial factors affecting
the vulnerability of the voung and the onset of tobacco
use are discussed in Chapter 4.

Smoking as a Risk Factor for Other Drug Use

Introduction

The 1988 Surgeon General's report (USDEHEIS 1988)
showed that among adolescents, cigarette smoking is
a risk factor in the development of alcohol use and
illegal drug use. The nature of the interrelationship be-
tween tobacco and other drug use is complex; in several
possible ways, tobacco use may heighten the probability
that a young person will use other d rugs (Slade 1993; see

34 Health Consequeences

-~

Y

“Smoking and Other Drug Use” in Chapter 3and “Behav-
ioral Factors in the Initiation of Smoking” in Chapter 4).

Progression of Drug Use

Kandel (1975) found that studies of the progression
of drug use in the 1970s showed that cigarette smoking
and alcohol use generally preceded marijuana smoking,
and other illegal drug use. In fact, Kandel's study
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concluded that virtually evervone whoused illegal drugs
such as marijuana or cocaine had previousiy used
cigarettes, alcohol, or both. These findings, primarily
among white vouths, have been repeatedly extended
and replicated (e.g., Fleming et al. 1989; Kandel and
Yamaguchi 1993).

More recent data from the Monitoring the Future
Project (MTFP) by NIDA (USDHHS 1988) confirm that
illegal drug use is rarc among those who have never
smoked and that cigarctte smoking is likely to precede
the use of alcohol or illegal drugs. The 1985-1989 MTFP
showed that first use of tobacco had occurred atthe same
age as first use of alcohol for 33 percent of the saniple;
cigarettes were used before alcohol by 49 percent of the
sample. The same survey showed that among those who
had used both cigarettes and marijuana, 23 percent be-
gan using both in the same vear, and 65 percent smoked
cigarettes before marijuana. The latter relationship was
more pronounced for cocaine: 98 percent of persons who
had used both cocaine and cigarettes smoked cigarettes
first (see Tables 24-26 in Chapter 3).

These findings were extended in another longitu-
dinal study that assessed 12-, 15-, and 18-year-olds in
New Jersey and reinterviewed them at three-year inter-
vals (USDHHS 1987). This study showed that among 15-
vear-olds, the use of cigarettes, alcohol, or marijuana was
the strongest predictor of cocaine use when these same
persons were reinterviewed three vears later; at that
time, the persons using cocaine were likely to be using
cigarettes and alcohol as well.

Cigarette smoking in combination with alcohol
use appears to be especially predictive of iliegal drug
use. A longitudinal study by Yama zuchi and Kandel
(1984) examined initial data from students in the tenth
and eleventh grades in New York State in 1971, When
the authors reevaluated the same students in 1981 (av-
crage age, 25 vears), the most common sequence of
drugs used was alcohol, cigarettes, marijuana, illegally
used psvchoactive or prescription drugs, and otherille-
gal drugs. The investigators found that for 87 percent
of the men, alcohol use preceded marijuana use; alco-
hol and marijuana use preceded other illegal drug use;
and use of aleohol, cigarettes, and marijuana preceded
the use of other psychoactive drugs. For 86 percent of
the women, a similar, but not identical, pattern emerged:
alcohol or cigarettes preceded marijuana; alcohol, ciga-
rettes, and marijuana preceded other illegal drugs; and
alcohol and cither cigarettes or marijuana preceded
other psychoactive drugs. These findings were repli-
cated with 1,108 high school seniors in New York in 1988
(Kandel and Yamaguchi 1993). This study confirmed
the importance of cigarette and/or alcohol use in the
progression of illegal drug use, with carly cigarette

use being of particular importance in the develop-
ment of other drug use among females. Early onset of
cigarette smoking and /or alcohol use was a strong pre-
dictor of further drug use.

The relationship between alcohol use and cigaretie
smoking is more complex than would be suggested by
examining any one survev.  [n some studies, alcohol is
more likely to precede than to follow cigarette soking,
This variability might be explained by the differing study
criteria for alcohol use. Forexample, among many adoles-
cents, alcohol consumption is characterized by the occa-
sional light use of beer or wine—a pattern that often
neither escalates into patterns of heavy drinking nor pre-
dicts other drug use (Kandel, Marguilies, Davies 1978;
Huba, Wingard, Bentler 1981; O’'Donnell and Clayton
1982). This finding is consistent with the observation that
approximately 85 percent of people who drink alcot.olic
beverages do so in patterns that do not meet criteria for
abuse (USDHHS 1988). On the other hand, consumption
of “hard liquor,” sometimes accompanied by heavy drink-
ing patterns, appears to develop either along with or
following the development of regular patterns of cigarette
smoking (Kozlowski et al. 1993; DiFranza and Guerrera
1990). These observations are consistent with the find-
ings of the 1985 NHSDA, which showed that among 12-
through 17-vear-old adolescents who had never smoked,
only 3 percent had binged (i.¢., had five ormore drinks in
a row) in the past 30 days, whereas nearly 40 percent of
daily smokers in this age group had binged in the past 30
days (USDHHS 1983).

The progression from cigarette smoking and
occasional consumption of alcoholic beverages to heavier
drinking and illegal drug use does not appear limited to
any single population group. However, there is some
cvidence that boys with conduct disorders in school and at
home may be at especially high risk of progression from
any use of tobacco and alcohol to addictive patterns of
multiple-drug use. .3 recent study of 61 males aged 14
through 18 who had conduct disorders found sequences of
acquisition of drug use similar to those found ainongadoles-
cents ingencral, but with higher rates of addictive use of the
tobacco-alcohol-marijuana cluster and earlier initiation of
these substances (Mikulich, Young, Crowley 1993).

Cigarette Smoking and Other Drug Use
Cigarette smoking is neither necessary nor
sufficient for other drug abuse or dependence. Not all
cigarette smokers subsequently abuse other drugs, and a
small percentage of abusers of alcohol and illegal drugs do
not use tobacco. However, several studies have
revealed that cigarette smoking is a predictor of whether
an individual is using other drugs and of what that
individual’s level of other drug use is. The 1985 NHSDA
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(USDHHS 1988; Henningticld, Clavton, Pollin 1990)
showed that 12- through 17-year-olds who had smoked
cigarettes in the past 30 davs were approximatelv 3 times
more likely to have consumed alcohol, 8 times more
likely to have smoked marijuana, and 22 times more
likely to have used cocaine in the past 30 davs than those
who had not smoked cigarettes.  Data from the 1985-
1989 MTEFP showed that seniors who had smoked ciga-
rettes in the past 30 days were about 1.6 times more likely
to have consumed alcohol, 4 times more likely
to have smoked marijuana, and 5 times more likely to
have used cocaine in the past 30 days than those who had
not smoked cigarettes (see “Smoking and Other Drug
Use” and Table 23 in Chapter 3).

The 1985 NHSDA (USDHHS 1988; Henningfield,
Clavton, Pollin 1990) examined heavier drug usc as a
function of cigarette smoking. Having 3 or more drinks
in succession in the past 30 davs, using marijuana on
more than 10 occasions, and using cocaine on more than
10 occasions were considered heavier usage of drugs. A
strong association was observed between cigarette smok-
ing and other drug use among all age groups in this
study, although the percentage of the increases in drug
use from the never-smoker to the dailv-smoker levels
was strongest in the 12- through 17-vear-old group (Fig-
ure 1). Among these voungest smokers, those who
smoked daily were approximately 14 times more likely
to have binged on alcohol, 114 times more likely to have
used marijuana at least 11 times, and 32 times morchkcl\'
to have used cocaine at least 11 times than those who had
not smoked.

A similar correlation between frequency of alcohol
use and level of cigarette smoking was found in a study
of 7th- through 12th-grade students in New York State
(Welte and Barnes 1987). Inthe Welte and Barnes study,
asinthe NHSDA, not only were smoking any cigarettes
and drinking alcohol related, but dailv smoking, was a
predictor of binge drinking.  These data are consistent
with those from a study of adult multiple-drug abusers,
which found that severity of nicotine dependence, as
measured either by a scale that assesses the strength of a
given habit or by cigarettes smoked per day, was corre-
lated directlv w ith sev: erity of alcohol consumption prob-
lems, asn 2asured by scores on the Michigan Alcoholism
Screening, Test (Kozlowski ct al. 1993). These data indi-
cate a strong direct relationship between level of nicotine
dependence and alcohol abuse but do not in themselves
show the direction of the relationship or rule out the
possibility that other factors commonty determine the
coincidental occurrence of high levels of tobacco and
other drug usc.

Data from a longitudinal studv in which 4,192
students (grades six through eight) were surveved three
times over four vears extended the fmdm;,s that the
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amount of tobacco use is directlv related to other drug
use (Bailev 1992). Specifically, this study showed that
students who during follow-up periods escalated from
low-level use of tobacco or alcohol to heavy-level use
were more likely to begin using other psvchoactive
substances or to increase their use of these substances
than students who remained low-level users of tobacco
or alcohol (Bailey 1992).

Other studies suggest that the age at onset of
cigarette smoking determines the probability of subse-
quent use of marijuana and of heavy alcohol use. For
example, Clayton and Ritter (1985) found not only that
cigarette smoking, along with alcohol use, was the most
powerful predictor of marijuana use, but also that the
effect was strongest when smoking was initiated by age
17. Similarly, Keenan (1988) found that the age at onset
of cigarette smoking was significantly vounger in people
with a history of alcoholism than in those who did not
use alcohol.

Another study estimated that the relative risk of
alcoholism was increased tenfold among, cigarette smok-
ers and that people who heavily use alcohol represent
approximately one-third of all cigarette smokers
(DiFranza and Guerrera 190). A further analysis of
these and additional data led Kozlowski et al. (1993) to
conclude that because the association between smoking
and drinking is weaker among light smokers, the per-
centage of heavier smokers who develop problems with
alcohol might be greater than 30 percent.

Of all drug users surveved by the NIDA, cigarette
smokers were by far the most likely to report experienc-
ing various features of addiction. Among 12- through
17-year-olds who had used cigarettes, 27 percent were
daily users and 20 percent felt dependent; of those who
had used alcohol, 6 percent were daily users and 5 per-
cent felt dependent; of those who had used marijuana, 18
percent were daily users and 10 percent felt dependent;
of those who had used cocaine, 14 percent were daily
users and 6 percent felt dependent (USDHHS 1988;
Henningficld, Clavton, Pollin 1990). Cigarette simoking
was also, by far, the drug use most commonly associated
with withdrawal symptoms. Thus, cié.,arcttc smoking,
not only oceurs early in the progression of drug use, it
appears to be the first of these drugs to produce features
of addiction in voung, people.

Smoking as a Facilitator for Other Drug Use

A number of mechanisims could explain how ciga-
rette smoking facilitates the use of alcohol and illegal
drugs. These mechanisims are not mutually exclusive.
Morcover, other variables mav operate tonondifferentially
increase the use of tobacco and a wide range of other
substances. Forexample, children with conduet disorders
are at increased risk of using tobacco, heroin, alcohol,
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Figure 1. Use of alcohol, marijuana, and cocaine,* by age group, National Household Survey on Drug Abuse, 1985
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cocaine, and other drugs (USDHHS 1983).  Similarly, a
longitudinal study showed that first-grade children who
were characterized by their teachers as either shy or
aggressive were significantly more likely than their peers
to smoke cigarettes, drink alcohol, and use illegal drugs
in their teenage vears (Kellam, Ensminger, Simon 1980).
Evidence of other predictive factors, however, does not
rule out the possibility that young people who smoke
have an increased risk of using other drugs.

Morphologic changes in brain structure that have
been induced bv nicotine exposure might predispose
persons to the abuse of other drugs; this mechanism,
however, has not vet been experimentally investigated.
One possibility is that common pathways of drug-
produced reinforcement in the brain might be altered so
that the reinforcement produced by subsequent drug
exposure is intensified. Central nicotinic receptors are
known tobe critical mediators of the reinforcing effectsof
nicotine (USDHRS 1988). In tumn, activation of these
receptors leads to activation of the dopaminergic reward
system, which is critical in mediating the reinforcing
effects of a wide variety of abused drugs, including co-
caine and heroin. Thus, it is a plausible, but unproven,
hypothesis that nicotine exposure would lead toa height-
ened sensitivity to the reinforeing effects of other drugs of
abuse. This hypothesis is supported by the finding that
the development of tolerance to nicotine is accompanied
by the development of tolerance (“cross-tolerance”) to
alcohol (Burch et al. 1988; Collins et al. 1988). Other
research with animals also shows that nicotine exposure,
either alone or in combination withother drugs, mavalter
the behavioral responses to drugs of abuse, including
alcohol and cocaine (Signs and Schechter 1986; Horger,
Giles, Schenk 1992). These data together suggest a plau-
sible biological basis for acausal role for tobaccouse in the
development of other substance abuse patterns, even if
this role is shared by other risk factors.

Nicotine produces various effects that have been
shown to be produced similarly by one or more other
abused drugs; all of these findings were discussed in
greater detail in the 1988 Surgeon General’s report
(USDHHS 1988) and elsewhere (Pomerleau and
Pomerleau 1984). Nicotine administration produces feel-
ings of pleasure and cuphoria that elevate the same
scales on the Addiction Research Center Inventory as the
effects of heroin, cocaine, alcohol, and other abused drugs
(Henningficld, Mivasalo, Jasinski 1985; USDHHS 1988).
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Human subjects report, and laboratory rats demonstrate,
that nicotine produces acute effects that are more like a
stimulant than a sedative (Henningfield, Mivasato,
Jasinski 1983; USDHHS 1988). Nicotine administration
causes cortical EEG activation (increase in alpha and beta
frequency, decrease in beta power) that is associated
with increased vigilance and improved cognitive func-
tion (USDHHS 1988; Pickworth, Herning, Henningfield
1989). Converselv, nicotine deprivation leads to EEG
deactivation and concomitant decreases in vigilance and
cognitive function (USDHHS 1988; Pickworth, Herning,
Henningfield 1989). Nicotine administration modulates
the various levels of catecholamines, which are impor-
tant in the regulation of mood and reactions to stressful
stimuli (Pomerleau and Pomerleau 1984; USDHHS 1988).
Partly through its effects on serotonergic systems
in the brain, nicotine has some of the same effects on
appetite as medications prescribed for this purpose. Nico-
tine can reduce skeletal muscle tension and therebv con-
tribute to the feelings of pleasurable relaxation often
attributed to various abused drugs. For all of these
drugs, including nicotine, the specific effeet produced is
related to the dose of the drug administered. Thus,
depending on the dose of the drug or drugs taken, the
time since the last dose, and other factors, theoretically
the user may achieve certain etfects with any of several
drugs, achieve various maximal effects through drug
combinations, or use certain drug combinations in an
effort to reduce certain adverse effects (Gardner 1980).
Certain trends in drug abuse that have become
prominent over the past decade increase the potential
role of cigarette smoking in the development of other
forms of drug use. Specifically, there are increasing
reports of smokable preparations of various drugs, in-
cluding cocaine (“crack”), methamphetamine (“ice”),
phencvclidine (“PCP"), and heroin, and marijuana con-
tinues to be smoked by large numbers of people
(USDHHS 1988). Drug administration via smoking re-
quires the user to learn to regulate dose and to become
tolerant of the rapid onset and aversive effects of smoke
inhalation. These basic skills may be learned through the
process of becoming dependent on tobacco, as is dis-
cussed in “Developmental Stages of Smoking” in Chap-
ter 4 of this report and in the 1988 report. Once learned,
these skills can be transferred to other smoked drugs and
can facilitate the process of experimentation with such
drugs, as well as increase the potential for addietion.
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Health Consequences of Smokeless Tobacco Use Among Young People

Introduction

Smokeless tobacco includes two main types: chew-
ing tobacco and snuff. These products are made from the
same type of dark- or burley-Jzaved tobacco. Most smoke-
less tobacco is grown in Kentucky, Pennsylvania, Ten-
nessee, Virginia, West Virginia, and Wisconsin. Leaves
are generally aged one to three years, but snuff tobacco
leaves are aged longer than chewing tobacco leaves
(Shapiro 1981). People who use chewing tobacco place a
wad of loose-leaf tobacco or a plug of compressed
tobacco in their cheek; snuff users place a small amount
of powdered or finely cut tobacco (loose or wrapped in a
paper pouch) between their gum and cheek (USDHHS
1992b). Smokeless tobacco users then suck on the to-
bacco and spit out the tobacco juices with accompanying
saliva. Asa consequence of the way in which smokeless
products are used, smokeless tobacco is sometimes re-
ferred to as spit or spitting tobacco (USDHHS 1992b).

The most notable health consequences associated
withsmokeless tobacco use include halitosis (bad breath),
discoloration of teeth and fillings, abrasion of teeth, den-
tal caries, gum recession, leukoplakia, nicotine depen-
dence, and various forms of oral cancer (USDHHS 1986b,
1992a; WHO 1988). Specifically, smokeless tobacco use
has been implicated in cancers of the gum, mouth, phar-
ynx, larynx, and esophagus (USDHHS 1986b; Winn 1988)
and has also been indicated in early reports of the devel-
opment of verrucous carcinoma (Winn 1988). Smokeless
tobacco use may also play a role in cardiovascular dis-
case and stroke, through increases in blood pressure,
vasoconstriction, and irregular heartbeat (Hsu et al. 1980;
Gritz et al. 1981; Schroeder and Chen 1985). Since nearly
25 percent of adult smokeless tobacco users also smoke
cigarettes (CDC 1993b), the effects on the oral cavity may
be synergistic, and the risks of developing eancer of the
oral cavity and pharvnx noticeably increase (Blum 1980).

Epidemiologic Evidence

The 1986 Surgeon General’s report on smokeless
tobacco use concluded that there is no safe use of tobacco.
Despite that report and subsequent legislation, restric-
tions, and follow-up reports (USDIHS 1992a, b; see
“Warning Labels on Tobacco Products” in Chapter6and
“Smokeless Tobacco Advertising and Promotional Ex-
penditures” in Chapter 5), smokeless tobacco use in the
United States remains a serious concern. The use of
smokeless tobacco by adults has remained relatively con-
stant at about 5 percent for males and | percent for
females. However, smokeless tobacco use among high
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school males has become markedly more prevalentinthe
past two decades; about 20 percent report using smoke-
less tobacco in the past month (see “Current Use of
Smokeless Tobacco” in Chapter 3 for documentation and
further discussion of the prevalence of smokeless tobacco
use). In some states, nearly one out of three high school
males uses smokeless tobacco. There is little indication
that use among young people is significantly declining
(Glover et al. 1988; Bovd and Glover 1989; USDHHS
1992b; see “Current Use of Smokesess Tobacco” in
Chapter 3).

Smokeless tobacco use primarily begins in carly ado-
lescence; some research indicates an average age of onset
of 10 years (USDHHS 1992b). Among, high school seniors
who had regularly used smokeless tobacco, 23 percent
reported that they had first tried the product by the sixth
grade, and 53 percent by the cighth grade (see "Grade
When Smokeless Tobacco Use Begins” in Chapter 3).

Health Consequences

A recent report of the Office of Inspector General
(USDHHS 1992b) concluded that smokeless tobacco use
causes serious, but generally not fatal, short-term health
consequences among voung people. The primary health
consequences during adolescence include leukoplakia,
gum recession, nicotine addiction, and increased risk of
becoming a cigarette smoker. Leukoplakia and/or gum
recession occur in 40 to 60 percent of smokeless tobacco
users (USDHHS 1992b).

Leukoplakia has been defined by the World Health
Organization as a lesion of the soft tissue that consists of
a white patch (mucosal macule) or plaque that cannot be
scraped off (Kramer et al. 1978; Axéll et al. 1984). Greer
and Poulson (1983) examined 117 high school students
who were smokeless tobacco users; oral soft-tissue le-
sions were found in 49 percent of these students, Oral
leukoplakias carry a five-year malignant transformation
potential of about 5 percent (Pindborg 1980, 1985; Bouguot
1987, 1991). If smokeless tobacco use ceases, the
leukoplakia appears to regress or resolve entirely (Chris-
ten, McDonald, Christen 1991).

Gingival tissue recession (or gum recession) com-
monly occurs in the arca of the oral cavity immediately
adjacent to where smokeless tobacco is held. When
smokeless tobacco remains exclusively in a specific
intraoral location, gingival recession occurs among 30
percent (Weintraub et al. 1990) to over 90 percent
(Schroeder et al. 1988) of users. Moddéer, Lavstedt, and
Ahlund (1980) found that snuff use among 13- and
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14-year-old students could directly affect the gingival
tissues, causing gingivitis, or gum inflaimmation. In a
study of 565 adolescent male students with gingivitis in
Georgia, Offenbacher and Weathers (1985) found that
gingival recession was significantly more prevalent,
and the odds of developing this condition were nine
times greater, among smokeless tobacco users than
among nonusers. Navy recruits from 45 states were
examined to determine if smokeless tobacco use was
associated with gingival recession (Weintraub et al.
1990). Results of the study showed that 31 percent of
heavy users and 19 percent of nonusers or low users
had gingival recession. Users’ age and the intensity of
smokeless tobacco use were significant factors in ex-
plaining variations in the degree of gingival recession.
Two additional studies of adolescents failed to show an
association between the use of smokeless tobacco and
gingival recession (Wolfe and Carlos 1987; Creath et al.
1988), possibly because most of the users had been
using the product for a short time.

Nicotine Addiction

The addictive qualities of smokeless tobaccoarealso
a matter of major concern (Christen and Glover 1981;
Glover, Christen, Henderson 1981; Glover et al. 1989;
Hatsukami,Nelson, Jensen 1991). Smokeless tobaccousers
develop a nicotine dependency similar to that of cigarette
smokers (Benowitz etal. 1988). Thisis not surprising, since
smokeless tobaccousers absorb at least as much nicotine as
smokersdo(Russell, Jarvis, Feyerabend 1980)—perhapsas
much as twice the amount (Benowitz et al. 1988). The high
pH of saliva favors absorption of nicotine through oral
mucosa, and the degree of absorption increases with the
increasing pH of the tobacco product. The rate of absorp-
tion of nicotine frora snuff is particularly rapid (Russell,
Jarvis, Feverabend 1980; Edwards, Glover, Schroeder
1987). With"continued use of smokeless tobacco, blood
nicotine levels remain relatively high; these levels fall more
slowly after smokeless tobacco is removed from the mouth
thanaftera cigarette has been smoked (Benowitz etal. 1988).

Adolescents develop physical dependence from
smokeless tobacco use, as is evidenced by their experi-
ence of withdrawal symptoms when they try to quit
(see “Smokeless Tobacco Cessation” in Chapter 6).
Smokeless tobacco cessation produces withdrawal
svmptoms that are similar to those for smoking cessa-
tion (Hatsukami, Gust, Keenan 1987), including cravings,
irritability, distmctibility, and hunger. Adolescents who
are most addicted to nicotine appear to be less able to
quit (Eakin, Severson, Glasgow 1989). Thus, as is seen
with cigarette use (see “Adult Implications of Adoles-
cent Smoking” in Chapter 3 and “Adolescent Smoking
Behavior as a Risk Factor for Subsequent Smoking” in
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Chapter 4), adolescents who are heavy smokeless to-
bacco users are likely to become adult users.

The addictive potential of smokeless tobacco use is
aggravated by the fact that some smokeless products are
highly effective in the initiation process and are even
termed “starter products” by one smokeless tobacco com-
pany (Marsee v. United States Tobacco Company 1989;
Henningfield and Nemeth-Coslett 1988). These prod-
ucts tend to be low in nicotine concentration and low in
pH (thus reducing absorption); some arein a unit dosage
form (“tobacco pouch™), which helps first-time users
avoid placing too much of the substance in their mouths.
These products may have contributed to the reversal of
the demographics of smokeless tobacco users from 1970
to 1986. In 1970, the majority of smokeless tobacco users
were 50 years old and older; by 1986, the majority were
35 years old and younger (USDHHS 1987, 1988). As is
discussed in Chapter 5 (see “Smokeless Tobacco Adver-
tising and Promotional Expenditures”), marketing and
advertising factors have been identified as having in-
stilled the general perception that smokeless tobacco
products are safe and socially acceptable (Connolly et al.
1986; USDHHS 1987; Glover et al. 1989). Marketing
strategies included a heavy reliance on distributing free
samples of product types designed to introduce new
users to what one company termed the “graduation
process” (Marsee v. United States Tobacco Company
1989). Advertising strategies then encouraged new users
to experience greater “satisfaction” and “pleasure” by
switching to maintenance products higher in nicotine
concentration and pH (Marsee v. United States Tobacco
Company 1989; Henningfield and Nemeth-Coslett 1988).

Smokeless Tobacco Use as a Risk Factor for
Cigarette Smoking

Young people who use smokeless tobacco appear
to be at greater risk to smoke cigarettes than are nonus-
ers. Among smokeless tobacco users, 12 to 43 percent
also smoke cigarettes (Eakin, Severson, Glasgow 1989;
Williams 1992; CDC 1993b; Stevens et al., in press; see
Table 23 in Chapter 3). In the 1986-1989 MTFP, 44
percent of high school seniors had tried both smokeless
tobacco and cigarettes; of those, 63 percent had tried
smokeless tobacco either before or at about the same time
as cigarettes (see Table 38 in Chapter 3). In a prospective
study, Ary, Lichtenstein, and Severson (1987) found that
smokeless tobacco users were significantly more likely
than nonusers to initiate cigarette smoking. Smokeless
tobacco users were also more likely to increase their use
of cigarettes over a one-vear period. Foradolescents who
use both smokeless tobacco and cigarettes, cessation of
onc substance may lead to a direct increase in the other
(Biglan, La Chance, Benowitz, unpublished data),
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Smokeless Tobacco Use as a Risk Factor for
Other Drug Use

Smokeless tobacco use is also predictive of other
drug use. In a study of more than 3,000 male adclescents
interviewed twice at nine-month intervals about their use
of various psychoactive substances (Ary, Lichtenstein,
Severson 1987), the main findings were that (1) smokeless
tobacco users were significantly more likely to use ciga-
rettes, marijuana, or alcohol than nonusers, (2) users of
smokeless tobacco were significantly more likely to take
up the use of these other substances by the second inter-
view if they were not using them at the first, and (3)
adolescents who were using any of these substances at the

Conclusions

first interview were significantly more likely to increase
their use of the substance if they also used smokeless
tobacco.

Two other facts are important to consider when
evaluating the role of smokeless tobacco products in the
use of cigarettes and other substances. First, the overall
impact of smokeless tobacco is currently limited prima-
rily to males (the main users of these substances)
(USDHHS 1986b, 1990). Second, smokeless tobacco
users inthe Ary, Lichtenstein, and Severson (1987) study,
as well as in most other surveys, tend to initiate their
tobacco use at about the same age as cigarette smokers or
ata slightly earlier age (see “Grade When Use of Smoke-
less Tobacco and Cigarettes Begins” in Chapter 3).

1. Cigarette smoking during childhood and adoles-
cence produces significant health problems among
young people, including cough and phlegm pro-
duction, an increased number and severity of respi-
ratory illnesses, decreased physical fitness, an
unfavorable lipid profile, and potential retardation
in the rate of lung growth and the level of maximum
lung function.

2. Amongaddictive behaviors, cigarette smoking is the
one most likely to become established during ado-
lescence. People who begin to smoke at an early age
are more likely to develop severe levels of nicotine
addiction than those who start at a later age.

3. Tobacco use is associated with alcohol and illicit
drug use and is generally the first drug used by
young people who enter a sequence of drug use that
can include tobacco, alcohol, marijuana, and harder
drugs.

4. Smokeless tobacco use by adolescents is associated
with early indicators of periodontal degeneration
and with lesions in the oral soft tissue. Adolescent
smokeless tobacco users are more likely than nonus-
ers to become cigarette smokers.

Health Consequences 41
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Preventing Tobacco Use Among Young People

Introduction

Understanding national trends and patterns of to-
bacco use among adolescents is crucial to the public
health effort to reduce tobacco-related morbidity and
mortality. Along with information on voung people’s
knowledge, attitudes, and perceptions concerning to-
bacco use, these data can help elucidate historical pat-
terns, suggest target groups for programs to prevent
tobacco use, determine the need for future interventions,
assess the effect of national campaigns against tobacco
use, and contribute to predictions of the future burden of
tobacco-related discase.

Previous reports from the Surgeon General have
described tobacco use among the nation’s vouth (U.S.
Department of Health, Education, and Welfare
IUSDHEW] 1979a; U.S. Department of Health and Hu-
man Services [USDHHS] 1989b). The following analysis
both updates and expands these discussions. In particu-
lar, the analysis incorporates cross-sectional data from
four national surveillance systems that track health be-
haviors (including tobacco use) among adolescents and
from one adult survey with information on older adoles-
cents (Table 1). Data are also used from a national
longitudinal survey of adolescents and voung adults.

The National Teenage Tobacco Surveys (NTTS)
cited in this chapter were conducted by the US. Public
Health Service and the U.S. Department of Education in
1968, 1970, 1972, 1974, and 1979; a modified version of
the survey was conducted in 1989 as the Teenage Atti-
tudes and Practices Survey (TAPS). The National House-
hold Survevs on Drug Abuse (NHSDA) cited were
conducted nine times from 1974 through 1991 by the
National Institute on Drug Abuse (NIDA); the survey is
now sponsored by the Substance Abuse and Mental
Health Services Administration (SAMESA). The Moni-
toring the Future Project (MTFDP) surveys included were
conducted vearly from 1976 through 1992 for NIDA by
the University of Michigan’s Institute for Social Research
(ISR). The Youth Risk Behavior Survey (YRBS), cited
extensively throughout this chapter, was conducted in
1991 by the Centers for Discase Control (CDC) as a
component of the Youth Risk Behavior Surveillance

System. The National Health Interview Surveys (NHIS)
cited in this report included yearly data on cigarette
smoking during 11 years from 1970 through 1991. Sur-
vey methodology varied across these surveillance sys-
tems (see Appendix 1, “Sources of Data,” for more detail
on methodologic characteristics), and the different sur-
vevs offered several measures of tobacco use (see Ap-
pendix 2, “Measures of Cigarette Smoking,” and
Appendix 3, “Measures of Smokeless Tobacco Use™).

The most comparable of these data sources are
TAPS, the NHSDA, the MTFEP, and the YRBS. Because
the questions used, the ages sampled, and the sites and
modes of administration (school-based self-administered
questionnaires vs. houschold-based telephone and in-
person interviews) differ, however, even these data are
notdirectly comparable. The MTFP, for example, consis-
tently reports higher prevalence estimates than the two
household surveys, mainly because the study popula-
tion is limited to high school seniors; these respondents,
who are usually 17 or 18 vears old, are considerably
older than the 12- through 18-vear-old population
included in TAPS and the NHSDA. When possible,
most of the comparisons presented in this chapter in-
clude age- or grade-specific estimates. However, even
after controlling for age d*ferences, the estimates on
some measures of tobacco us rom the household sur-
veys are lower than the estim tes from the school sur-
veys (see Appendix 2),

The purpose of this chapter is to document re-
ported trends and patterns of tobacco use in one source.
Differences in the age of the target populations emploved,
in the setting of the survey, in the wording of questions,
and in other factors may cause apparent differences in
the actual values of some of the estimates reported here.
However, thesedifferences are frequently resolved when
methodological issues are taken into consideration. In-
corporating data from scveral tvpes of data collection
systems has revealed a number of consistencies in pat-
terns and trends of tobacco-use behaviors that apply to
both school-based and houschold-based sample frames
(and thus to school attenders, infrequent school attenders,
and dropouts).
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Table 1.

Sources of national data on tobacco use among young people, 1968-1992

Surgeon General's Report

Survey title

National Teenage
Tobacco Surveys;
1989 Teenage
Attitudes and
Practices Survey

National Household
Surveys on Drug
Abuse

Monitoring the
Future Project

Youth Risk Behavior
Survey

National Health
Interview Surveys

Abbreviated title

NTTS, TAPS

NHSDA

MTFP

YRBS

NHIS

Sponsoring agency
or organization

National Clearinghouse

for Smoking and Health,
National Cancer

Institute, National
Institutes of Health;
National Institute of
Education; Office on
Smoking and Health (OSH),
Centers for Disease Con-
trol and Prevention (CDC)*

National Institute

on Drug Abuse/
Substance Abuse and
Mental Health

Services Administration

National Institute

on Drug Abuse;
University of Michigan,
Institute for Social
Research

Division of Adolescent
and Schoaol Health,
CDC

National Center for
Health Statistics
(NCHS), CDC

Type of
survey

Cross-sectional

Cross-sectional

Cross-sectional
and
longitudinal

Cross-sectional
(national, os
well as state
and local)

Cross-sectional

Years

1968, 1970, 1972,
1974, 1979, 1989

1974, 1976, 1977,
1979, 1982, 1985,
1988, 1990, 1991

1976-1992

annual surveys;
1976-1986 respondents
contacted 5-6 years
later

1991

1970, 1974,
1978-1980, 1983,
1985, 1987-88,
1990, 1991

Sources: NTTS: U.S. Department of Health, Education, and Welfare (1972, 1976, 1979b), TAPS: CDC (1991a); Allen et al.
(1991, 1993); Moss et al. (1992 ); NHSDA: Abclson and Atkinson (1973); Abelson and Fishburne (1976); Fishburne, Ableson,
Cisin (1980); Gfroerer (1993); Miller et al. (1983); U.S, Department of Health and Human Services [USDHHS] (1988a, 19904,

19914, 1992a, 1993); 1991 NHSDA: CDC, OSH (unpublished data); MTFP: Bachman, Johnston, O'Malley (19804, b, 1981, 1984,
1983, 1987, 1991); Johnston, Bachman, O"Malley (1980a, b, 1982, 1984, 1986, 1991, 1992); Johnston, O'Malley, Bachman (1991a, b,
1992a, b, in press); 1990-1992 MTFP surveys: Institute for Social Research, University of Michigan (unpublished data); YRBS:
Kolbe (1990y; CDC (1992¢, d); Kolbe, Kamn, Collins 1993; CDC, Division of Adolescent and School Health (unpublished data);
NHIS: NCHS (1958, 1975, 1985, 19884, b, 1989); USDHHS (1992a); 1970, 1978-1980, 1987-1988 NHIS: CDC, OSH (unpub-
lished data).

*The 1989 TADPS was partially sponsored by the American Cancer Society.
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Mode of survey
administration

Telephone
interview,
in-person
interview, mailed
questionnaire

Household
interview

Self-administered
in school

Self-administered
inschool

Household
interview,
limited
telephone
interview

Preventing Tobacco Use Ane ( cople
Preventing Tobacco Use Among Young Peopl

Response
rate

82% in 1989

Mean of
approximately
80%; 84% in 1991

77%—86% of
sampled seniors;
66%—80% of
selected schools;
70%-80% of seniors
remained in panel
5 years later

For national survewv:
90% of sampled stu-
dents; 75% of selected
schools

Approximately
85%—-90%

Ages/
grades

12-18 years

17-19 vears
(trend data);
12-18 years
(1991 analvsis);
30-39 years
(retrospective
1991 analysis)

Sample
size

2,553-9,965

371-3,429
9,086

6,388

12th grade: 1976-1992 15,091-18,448"

10th grade: 1992
8th grade: 1992
23-24 years old
when contacted
5-6 years later

9th~12th grades

18-19 years

(trend analyses

for 1974-1991);

> 18 years (for
reconstructed
prevalence, using
1970,1978-1980, and
1987 surveys);

> 18 years (for age
of initiation of
regular smoking
analyses among
females, 1970,
1978-1980,1987-1988)

14,726}
18,478%
13,665 in panel

12,272 in
national
survev

453-1,385

148,433

115,337

Type of
tobacco use
examined

Smoking: all years
Smokeless: 1989

Smoking: all vears
Smokeless: 1988-1991

Smoking: all years
Smokeless: 1986-1989,
1992

Smoking and
smokeless

Smoking: all years

"The Institute for Social Research usually reports the N (weighted), which is approximately equal to the sample size,

Cases are weighted to account for differential probability of selection and then normalized to average 1.0, The range for
N (weighted) for questions on smokeless tobacco between 1986 and 1992 = 2,553-2,991.

IN (weighted) for smokeless tobaceo = 7,003,
SN (weighted) for smokeless tobaceo = 8,441,
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Surgeon General's Report

Cigarette Smoking Among Young People in the United States

Recent Patterns of Cigarette Smoking

Ever Smoking

The proportion of adolescents classified as ever
smokers (i.e., those who had tried a cigarette {see Appen-
dix 2 for variations in this measure]) varied across sur-
vey systems (Table 2). In the 1989 TAPS, 47 percent of
students aged 12 through 18 had tried smoking. [n the
1991 NHSDA, the prevalence for this same age range
was 42 percent. The different estimates between these
two household surveys may reflect actual decreased
prevalence during the intervening two years or may
result from sampling error, from slight differences in
response to different survey questions, or from the dif-
ferent way these home-based surveys were adminis-
tered (bv telephone in TAPS and in person in the
NHSDA). Of the two self-administered school surveys,
the 1991 YRBS reported a higher prevalence of cver
smoking (70 percent) than the 1992 MTFP (62 percent),
even though the YRBS included students in grades 9
through 12 (age range generally 14 through 18 years),
whereas the MTFP was limited to high school seniors.
This difference may partly result from the questions each
survey used to clicit information on ever smoking. The
MTEP survey asked, "Have vou ever smoked cigarettes?”,
and the YRBS asked a question that might have drawn
additional affirmative responses: “Have yvou ever tried
or experimented with cigarette smoking, even one or
two puffs?”

What stands out from all four surveys is that by
age 18, about two-thirds of adolescents in the United
States have tried smoking. Also evident across the sur-
veys is that the prevalence of ever smoking, is greater (if
only slightly so in one survey) among males than fe-
males. Findings by racial/ethnic groups were generally
in accord across the survevs: whites had the highest
prevalence of ever smoking and blacks the lowest in
TAPS, the NHSDA, and the MTFP; Hispanics had the
highest prevalence of the three groups in the YRBS.

Ever smoking increased as a function of increasing
ageor gradeinaltfour surveys. Adolescents living in the
north-central region of the United States were the most
likely to report having smoked (Table 2). Prevalence for
individual states were available from the Youth Risk
Behavior Surveillance System, which besides its vearly
national YRBS also conducts individual survevs in se-
lected states and cities. In [991, the percentage of sta-
dents who had tried smoking ranged from 49 to 82
percent (median, 71 percent) (Table 3.
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Current Smoking

The overall national prevalence of current smoking
(i.c., having smoked within the last 30 days) for persons
12 through 18 vears old was estimated to be 16 percent in
the 1989 TAPS and 13 percent in the 1991 NHSDA (Table
). These estimates suggest that at least 2.1 million U.S.
adolescents are current smokers. Amon; high school
seniors, the prevalence of past-month smoking was 28
percent in the 1992 MTEFP; 28 percent of high school
students were past-month smokers in the 1991 YRBS.

[nall the surveys, current prevalence among males
was equal to or slightly higher than current prevalence
for females. This pattern differs from that reported for
the late 1970s and mid-1980s, when the prevalence for
adolescent females was generally higher than that for
adolescent males (USDHEW 1979b; USDHHS 1989b).

The national prevalence of past-month smoking
amonyg adolescents was higher for whites than for His-
panics and was lowest for blacks (Table 4). Pooled data
from the 1985-1989 MTFP provided information onsmok-
ing among Asian American and Native American ado-
lescents (Bachman et al. 1991). Past-month smoking
prevalence was higher for Native American male (37
percent) and female (44 percent) seniors than for white
male (30 percent) and female (34 percent) seniors. Cur-
rent smoking was about as common for Asian American
male (17 percent) and female (14 percent) seniors as it
was for black male (16 percent) and female (13 percent)
seniors.  Data on Hispanir smoking prevalence, pre-
sented in the same report, indicate that smoking preva-
lence among Hispanic high school seniors from 1985
through 1989 ranked between that of white and black
high school seniors, as it did in TAPS, the NHSDA, and
the YRBS.

Current prevalence increased with increasing age
or grade (Table 4). TAPS and the NHSDA reported
smoking prevalences for persons 17 and 18 vears old that
were slightly lower than those of 12th-grade students
surveved by the MTFP and the YRBS. Prevalence esti-
mates from TAPS and the NHSDA for persons 15and 16
vears old were considerably lower than for 9th- and
10th-grade high school students in the MTFP and the
YRBS. These estimates are consistent with the argument
that estimates of cigarette smoking, from houschold sur-
vevs may underreport actual use, especially for vounger
adolescents.
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Preventing Tobacco Use Among Young People

Table 2.  Percentage of young people who have ever smoked cigarettes, by gender, race/Hispanic origin,
age/grade, and region, Teenage Attitudes and Practices Survey (TAPS), National Household
Surveys on Drug Abuse (NHSDA), Monitoring the Future Project (MTFP), Youth Risk Behavior
Survey (YRBS), United States, 1989, 1991, 1992

1989 1991 1992 1991
Characteristic TAPS* NHSDA' MTEP#+ YRBS®
Overall 46.5 419 61.8 70.1
Gender
Male 48.3 444 - 635 70.6
Female 444 39.3 60.2 69.5
Race/Hispanic origin
White, non-Hispanic 9.5 16.5 65.3 70.4
Male 515 - 49.1 66.2 71.4
Female 493 43.7 64.6 69.3
Black, non-Hispanic 364 28.1 42.6 67.2
Male 38.7 310 455 64.7
Female 341 25.0 40.4 69.3
Hispanic 43.1 344 NA? 753
Male 2.5 36.1 75.7
Female 43.7 325 749
Age/grade
12-14 vears 29.7 26.0
153-16 vears 52.5 459
17-18 vears 63.9 60.9
8th grade 45.2
9tn grade 64.8
10th grade 53.5 68.3
I Tth grade 728
12th grade 61.8 745
Region
Northeast 46.0 9.7 63.7 7.6
North Central 47.9 16.2 65.2 3.0
South 6.5 41.1 61.1 713
West 45.0 40.3 56.5 65.0

Sources: 1989 TAPS: C enters for Discase Control and Prevention (CDCY, Office on Smoking and Health (OSH) tunpublished
data); 1991 NHSDA: CDC, OSH (unpublished data); 1992 MTFP: {ohnston, O'Malley, Bachman (in press); Institute for
Social Research, University of Michigan (unpublished data); 1991 YRBS: CDC (1992¢); CIDC, Division of Adolescent and
School Health tunpublished data).
STUSYTAPS, aged 1218 vears, Based on responses to the questions, “Have vou ever smoked a cigarette?” and “Have vou
ever ried or experimented with cigarette smoking, even a few puffs?” Respondents who had smoked a cigarette, even a few
putts, were classitied as ever smokers.
1991 NHIDSA, aged 12-18 vears. Based on response to the question, “About how old were vou when vou first tried a
cigarette?” (“"Never tried a cigarette” was a precoded response.)
U2 MTEP survey. Based on response to the question, “Have vou ever smoked cigarettes?” Respondents who reported that
theyv had tried cigarettes at least once or twice were classified as ever smokers.
With the exception ot data for 8th- and 10th-grade students, all other data points for the MTEPR survey reflect estimates tor
high school seniors.

MO0 YRBS, grades U- 120 Based on response to the question, “Have vou ever tried cigarette smoking, even one or two puffs?”
INA = Not available.

Lpidemiology 59

6y

DreY ANDV AVAN ADET




Surgeon General's Report

Table 3.  Percentage of high school students who use cigarettes, by gender, Youth Risk Behavior Surveys,
United States and selected U.S. sites, 1991

Lifetime cigarette use* Current cigarette use' Frequent cigarette uset
Site Female Male Total Female Male Total Female Male Total
Weighted data
National survey 70 71 70 27 28 28 12 13 13
State surveys

Alabama 70 79 7 24 32 28 11 16 13
Georgia 66 72 69 22 26 24 10 12 1
Idaho 56 65 61 22 24 23 12 14 13
Nebraska 70 75 72 28 - 30 29 15 15 15
New Mexico 82 81 82 30 30 30 13 14 13
New Yorks® 72 70 71 32 28 30 18 17 7
Puerto Rico® 46 54 50 13 13 16 3 5 4
South Carolina 72 76 74 25 26 26 13 13 13
South Dakota 68 71 69 32 30 31 17 16 16
Utah 43 55 49 16 18 17 8 8 8
Local survevs
Chicago 72 73 72 13 20) 16 4 7 6
Dallas 70 76 73 11 16 14 4 4
Fort Lauderdale 65 63 65 18 13 16 10 6 8
Jersey City 73 70 72 17 16 16 4 4
Miami 66 66 66 12 17 15 8 6
Philadelphia 32 70 76 22 17 20 11 8 10
San Diego o4 71 68 18 18 18 7 7

Unweighted data*

State surveys
Colorado® 73 74 7 28 27 27 13 14 14
District of Columbia® 70 6() 65 5 7 6 2 2 2
Hawaii 70 70 70 27 25 26 12 13 13
Montana 68 71 69 24 24 24 13 12 12
New Hampshire 71 71 71 28 27 27 16 15 15
New Jerseys 67 61 64 NA*™ NA NA NA NA NA
Oregon 63 63 64 22 22 22 9 10 9
Pennsylvania® 69 73 71 28 28 28 16 15 15
Tennessee 72 75 74 30 30 30 16 16 16
Wisconsin 72 73 73 30 32 31 16 17 16
Wyoming 70 74 72 27 28 28 15 17 16
Local survevs

Boston 68 68 08 15 16 15 6 9 7
New York City 76 68 72 206 16 21 12 6 9
San Francisco 61 63 62 14 15 14 7 6 6

Source: Centers for Discase Control (1992d).

*Ever tried cigarette smoking, even one or two puffs.

‘Smoked cigarettes on 1 or more of the 30 davs preceding the survey.
ISmoked cigarettes on 20 or more ot the 30 davs preceding the survey,
*Surveys did not include students from the largest city.

‘Categorized as a state for tunding purposes.

Fourteen sites had overall response rates below 604 or had unavaitable documentation; weighted estimates were not reported.
**NA = Not available,

Q 60  Epideniclogy

F)n



Preventing Tobaceo Use Among Young People

Table4. Percentage of young peopie who currently smoke cigarettes (within the past 30 days), by gender,
race/Hispanic origin, age/grade, and region, Teenage Attitudes and Practices Survey (TAPS),
National Household Surveys on Drug Abuse (NHSIDA), Monitoring the Future Project (MTFP),
Youth Risk Behavior Survey (YRBS), United States, 1989, 1991, 1992

1989 1991 1992 1991
Characteristic TAPS* NHSDA! MTEFPt$ YRBS!
Overall 15.7 131 27.8 275
Gender
Male 16.0 135 292 27.6
Femele 15.3 12.8 26.1 27.3
Race/Hispanic origin
White, non-Hispanic 18.5 15.4 31.8 30.9
Male 18.7 15.5 321 30.2
Female 18.2 15.3 315 31.7
Black, non-Hispanic 6.1 5.3 8.2 12.6
Male 7.8 6.0 10.8 14.1
Female 1.9 1.6 5.8 11.3
Hispanic 11.8 10.1 NAS 253
Male 11.8 9.5 27.8
Female 11.7 10.8 229
Age/grade
12-14 vears 5.9 39
15-16 years 17.5 14.0
17-18 vears 275 25.5
8th grade 155
Oth grade 232
10th grade 21.5 25.2
11th grade 316
12th grade 278 30.6
Region
Northeast 17.6 14.7 29.6 23.7
North Central 16.6 149 31.7 36.5
South 14.0 11.7 26.4 24.8
West 15.5 12.3 22.8 23.1

Sources: 1989 TAPS: Centers for Disease Controt and Prevention (CDQC), Office on Smoking and Health (OSH) (unpublished
data); 1991 NHSDA: CDC, OSH (unpublished data); 1992 MTEP: Johnston, O'Matlev, Bachman (in press); Institute for
Social Research, University of Michigan (unpublished data); 1991 YRBS: CDC (1992¢); CDC, Division of Adolescent and
School Health (unpublished data).

*1989 TAPS, aged 12-18 vears. Based on responses to the questions, “Have vou ever smoked a cigarette?” and “Think about
the last 30 davs. On how many of these days did vou smoke?”

11991 NHSDA, aged 12-18 vears. Based on response to the question, “When was the most recent time vou smoked a
cigarotte?”

11992 MTFD survev. Based on response to the question, “How frequently have vou smoked cigarettes during the last 30
days?”

*With the exception of data for 8th- and 10th-grade students, all other data points for the MTFI” survey reflect estimates for
high school seniors.

11991 YRBS, grades Y-12. Based on response to the question, "During the past 30 davs, on how many davs did vou smoke
cigarettes?”

INA = Not available.
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Past-month smoking was generally most common
in the north-central region of the United States and least
prevalent in the West and the South (Table 4). Among
the available state and local surveys of high school stu-
dents (Table 3), the percentage of students who were
current smokers ranged from 6 to 31 percent (median 27
percent). From the weighted surveys, current smoking
prevalence was lowest in Puerto Rico and Utah and
highest in South Dakota, New Mexico, and New York
(exeluding New York City).

Frequent and Heavy Smoking

In the 1989 TADPS, 8 percent of U.S. adolescents 12
through 18 vears old were frequent smokers (i.e., had
smoked on 20 or more of the 30 days preceding the
survey) (Table 5). In 1991, 13 percent of high school
students surveyed in the YRBS were frequent smokers.
In the 1991 NHSDA, 7 percent of persons 12 through 18
vears old were heavy smokers (i.e., had smoked at least
one-half pack per dav); 10 percent of high school seniors
in the 1992 MTFD survey were heavy smokers. Males
were slightly more likely than females to report frequent
or heavy smoking (Table 5).

To a greater extent than was found for current
smoking, white adolescents were more likely than black
or Hispanic adolescents to be frequent or heavy smokers.
Among white adolescents in the different surveys, fre-
quent and heavy smoking were 2.8 to 7.5 times more
common than among black adolescents and 2.3 to 2.6
times more common than among Hispanic acoleseents.

As was noted for both ever smoking and current
smoking, frequent and heavy smoking increased with
increasing age or grade. Frequent and heavy smoking,
were more prevalent in the north-central and northeast
regions and less prevalent in the South and the West.

Sociodemographic Risk Factors for Smoking

In its surveys of high school seniors from 19835
through 1989, the MTFP clicited data on several possible
sociodemographic risk factors for adolescent smoking
(Table 6). The surveys found, for example, that students
who lived alone had the highest prevalences of past-
month smoking (47 percent) and heavy smoking (28
percent). Living in a single-parent bouschold increased
the risk of past-month or heavy smoking only when the
mother was the absent parent. Data from the 1968, 1970,
1972, 1974, and 1979 NTTS indicate higher smoking
prevalences among vouth living in households with fewer
than two parents or parent surrogates (USDI IEW 1972,
1976, 1979b). The available published reports, however,
did not provide more detail on the exact structure of the
houschold.
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The 1989 TADS examined other aspects of family
structure for possible associations with adolescent smok-
ing status (Allen ctal. 1993). The survey findings showed
that vouths 12 through 16 vears old who were current
smokers were almost twice as likely to be home without
a parent or other adult for 10 or more hours a week than
were teens who had never smoked. Furthermore, TAPS
teens who said that they discussed serious problems
with friends rather than with a parent, other relative, or
another adult were two times more likely to be current
smokers than were teens who reported discussing seri-
ous problems with their parents (Moss et al. 1992).

The 1985-1989 MTFP reported an inverse relation-
ship between both past-month and heavy smoking and
the population density of the locales in which the seniors
grew up (Table 6); those seniors who grew up on a farm
or in the country were more likely to smoke than those
who grew upin large citics. The MTFP also found that as
school performance among high school seniors declined
from above average to below average, past-month smok-
ing prevalence increased from 22 to 41 percent, and
heavy smoking prevalence increased from 7 to 21 per-
cent. A similar relationship was observed in the 1989
TAPS (Moss et al. 1992).

Postgraduation plans- were another predictor of
smoking behavior among MTFP seniors. Students who
said they planned to complete four vears of college were
less likely to be past-month smokers (24 percent) or
heavy smokers (7 percent) than were those who did mot
plan to get a college degree (39 percent were past-month
smokers, 20 percent were heavy smokers). Maies who
planned to enter the armed forces after high school were
more likely to be past-month smokers (31 percent) or
heavy smokers (14 percent) than males who did not have
such plans (26 percent were past-month smokers, 10
percent were heavy smokers). This association was neg-
ligible among females.

Among MTFD seniors, past-month and heavy
smoking were least prevalent among those who felt that
religion was very important in their lives and increased
uniformly as the sclf-reported importance of religion
lessened. Similarly, adolescent smokers in the 1989 TAIS
were more likely to report that they rarely or never
attended religious services (34 percent) than were never
smokers (29 percent) (Allen et al. 1993).

TAPS also analyzed smoking by dropout status.
Respondents who had left school before graduating were
more than twice as likely to report smoking in the past
week as were those who currently attended or had gradu-
ated from high school (43 vs. 17 percent) (CDC 1991a).
[Female high school students and graduates were about as
likely as their male counterparts to have smoked in the
past week (17 vs. 18 percent). Female dropouts, how ever,
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Table 5. Percentage of young people who report frequent or heavy use of cigarettes, by gender, race/
Hispanic origin, age/grade, and region, Teenage Attitudes and Practices Survey (TAPS), National
Household Surveys on Drug Abuse (NHSDA), Monitoring the Future Project (MTFP), Youth
Risk Behavior Survey (YRBS), United States, 1989, 1991, 1992

1989 1991 1992 1991
Characteristic - TAPS* NHSDA' MTEP!= YRBS!
Measure of use Frequent Heavy Heavy Frequent
Overall 8.1 6.0 10.0 12.7
Gender
Male 8.4 6.9 10.4 13.0
Female 7.7 6.2 9.2 12.4
Race/Hispanic origin
White, non-Hispanic 10.1 79 12.0 154
Male 10.5 8.1 12.2 15.0
Female 9.7 7.6 11.6 15.8
Black, non-Hispanic 19 2.8 1.6 3.1
Male 2.8 3.7 24 4.5
Female 1.0 1.8 0.9 1.9
Hispanic 44 3.0 NA? 6.8
Male 4.0 2.4 8.0
Female 1.9 3.6 5.7
Age/grade
12-14 years 1.8 1.2
15-16 vears 8.3 6.5
17-18 years 16.7 14.4
8th grade 29
9th grade : 8.4
10th grade 6.0 11.3
11th grade 15.6
12th grade 10.0 15.6
Region
Northeast 8.7 7.7 11.1 12.1
North Central 9.1 7.1 109 18.9
South 7.3 6.2 10.2 10.5
West 7.6 5.7 6.8 9.0

Sources: 1989 TAPS: Centers for Discase Control and Prevention (CDC), Office on Smoking and Health (OSHD (unpub-
lished data); 1991 NHSDA: CDC, OSH (unpubhshed data); 1992 MTFP: Johnston, O'Malley, Bachman (in press); Institute
for Social Rescarch, University of Michigan (unpublished data); 1991 YRBS: CDC (1992¢); CDC, Division of Adolescent and
School Health (unpublished data).

*1989 TADS, aged 12-18 vears. Based on responses to the questions, “Have vou ever smoked a cigarette?” and “Think about
the last 30 davs. On how many of these days did you smoke?” Those who had smoked on 20 or more of the previous 30
days were classified as frequent smokers.

1991 NHSDA, aged 12-18 vears. Based on response to the question, “How many cigarettes have vou smoked per dav, on
the average, during the past 30 davs?” Respondents who reported smoking about one-half pack a day (6-15 cigarettes) or
more were classified as heavy smokers,

11992 MTFD survey. Based on response to the question, “How frequently have vou smoked cigarettes during the last 30
dayvs?” Respondents who reported smoking about one-half pack per day or more were classified as heavy smokers,

SWith the exception of data for th- and 10th-grade students, all other data points for the MTEP survey reflect estimates for
high school seniors.

MU9T YRBS, gradues 9-12. Based on response to the question, “During, the past 38 dave, on how many davs did vou smoke
cigarettes?” Those who had smoked on 20 or more of the previous 30 days were classified as frequent smokers,

INA = Not available.
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Table 6. Prevalence (%) of cigarette smoking among high school seniors, by various sociodemographic
risk factors, Monitoring the Future Project, United States, 1985 -1989

Smoked during Smoked 2 10

Sociodemographic risk factor N (weighted) past month cigarettes/day
Household structure

Lives with both parents 58,100 28.3 10.3

Lives with father only 2,657 354 16.3

Lives with mother only 13,955 295 12.2

Lives alone 547 47.2 28.3

Other 5,783 344 17.8
Population density of locale in which
respondent grew up

Farm 4,445 325 12.3

Country 9,438 30.8 12.4

Small city 23,837 289 11.0

Medium-sized city or suburb 16,096 293 10.9

Large city or suburb 12,504 28.3 10.8

Very large city or suburb 7,612 259 8.9
Self-reported overall academic performance

Above average 24,640 216 6.6

Slightly above average 18,688 28.0 9.7

Average 28,609 34.0 142

Below average 5,652 40.6 20.7
Plans to complete four vears of college 50,364 239 6.9
Does not plan to complete four years of college 25,379 39.1 19.5
Plans to enter the armed forces

Male 8,317 312 137

Female 2,644 30.4 12.3
Does not plan to enter the armed forces

Male 25,621 26.1 10.0

Female 34,669 30.1 11.0
lmportance of religion

Very important 20,637 19.2 59

Important 25,166 29.5 10.5

Not/somewhat important 33,104 35.1 15.2

Source: Centers for Discase Control and Prevention, Otfice on Smoking and Health {unpublished data).
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were less likely to have smoked than male dropouts
(33 vs. 52 percent).  White high school students and
graduates were more likely than their black counterparts
to have smoked in the past week (19 vs. 6 percent). White
dropouts were also more likely to have smoked than
were black dropouts (46 vs. 17 percent). Data on past-
month smoking for 16- through 18-vear-old high school
seniors and similar-aged youth who reported that they
had dropped out of school are available from the NHSDA
(Kopstein and Roth 1993).  About 28 percent of white
students and 72 percent of white dropouts were past-
month smokers, and 7 percent of black students and 30
perecent of black dropouts were past-month smokers.
Among Hispanic 16- through 18-year-olds, however, past-
month smoking prevalence was less divergent between
students (23 percent) and dropouts (27 percent).  Pirie,

Age or Grade When Smoking Begins

Smoking initiation at a young age increases the
subsequent risk of heavy smoking (Escobedo et al. 1993;
Taioli and Wynder 1991) and of smoking-attributable
mortality (USDHHS 1989b). As is discussed in detail in
Chapter 4 (sce "Developmental Stages of Smoking”),
smoking initiation is a complex process that can occur
over a nuner of vears. The present analysis examined
two points i this process: the age a person first tries a
cigarette, and the age a person begins sioking daily.

Because some initiation occurs after the adolescent
vears, the analysis began with self-reported data re-
called by adults in the 190! NHSDA (Table 7). The
analvsis was further restricted to adults aged 30 through
39 because virtually all initiation occurs before the age of

30 (CDC 1991b; SAMHSA, unpublished data) and be-
cause virtually alt of the increased mortality that results
from cigarette smoking occurs after the age of 40 (Na-
tional Center for Health Statistics INCHS] 1992a;

Murray, and Luepker (1988), using survevs conducted in
Minnesota, also reported a higher prevalence of smoking
among dropouts.

Table7. Cumulative percentages of recalled age at which a respondent first tried a cigarette and began
smoking daily, among persons aged 30-39, National Household Surveys on Drug Abuse, United
States, 1991
Persons who had Persons who had

All persons* ever tried a cigarette ever smoked daily
Age First tried a Began First tried a First tried a Began
(years) cigarette smoking daily cigarette cigarette smoking daily
<12 14.1 09 18.0 15.6 19
<14 29.7 39 38.0 36.7 8.0
<16 48.2 12.2 619 62.2 249
<18 63.7 26.0 81.6 819 53.0
<18 68.8 349 88.2 89.0 71.2
<20 71.0 37.8 91.0 91.3 77.0
<25 76.6 46.5 98.2 98.4 94.8
< 30 774 48.1 993 99 4 98.1
<39 78.0 49.0 100.0 100.0 100.0
Never smoked 100.0 100.0 NA' NA NA
Mecan age NA NA 14.5 146 17.7
Source: Centers for Disease Control and Prevention, Otfice on Smoking and Health (unpublished data).
*All persons (N = 6,388),
‘NA = Notapphcable.
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Table 8. Age or grade when respondents first tried a cigarette, Teenage Attitudes and Practices
Survey (TAPS), National Household Surveys on Drug Abuse (NHSDA), Monitoring the
Future Project (MTFP), Youth Risk Behavior Survey (YRBS), United States, 1989, 1991

TAPS! NHSDA! MTEFP* YRBS®
Age/grade* % % % %
< 12 years/< grade 6 10.1 252 18.5 19.2
13-14 vears/grades 7-8 1.4 14.5 216 17.7
15-16 vears/grades 9-10 220 16.6 149 15.9
> 16 vears/> grade 10 8.2 39 53 5.7
Never smoked 48.3 39.9 398 414

Sources: 1989 TAPS: Centers for Discase Control and Prevention (CDQ), Office on Smoking and Health (OSH) (unpublished
data); 1991 NHSDA: CDC, OSH (unpublished data); 1991 MTEP: Institute for Social Research, University of Michigan
(unpublished data); 1991 YRBS: CDC, Division of Adolescent and School Health (unpublished data).

*In TADS, the NHSDA, and the YRBS, respondents reported the age at which they had first smoked; in the MTFP, respon-
dents reported the grade in which thev first smoked.

Includes 17- and 18-vear-old respondents to the 1989 TAPS who had completed the 11th grade and who still attended
school. Response categories were constructed using the questions, “Have vou ever smoked a cigarette?” and “How old
were vou when vou smoked vour first whole cigarette?” (N = 687).

Hncludes respondents to the 1991 NHSDA between the ages of 17 and 18 vears who had completed the 11th grade and
responded to the question, “About how old were vou when vou first tried a cigarette?” (N = 979),

SIncludes high school serior respondents to the 1991 MTEP survey whe responded to the question, “When if ever did vou
first do each of the following things . .. Smoke vour first cigarette?” (N [weighted] = 2,012).

‘Includes 12th-grade respondents to the 1991 YRBS who responded to the question, “How old were vou when you smoked
a whole cigarette for the first time?” (N = 3,127).

Table 9. Age or grade when respondents began smoking daily, National Household Surveys on Drug
Abuse (NHSDA), Monitoring the Future Project (MTF?), Youth Risk Behavior Survey (YRBS),

United States, 1991
NHSDA' MTEFP! YRBS®

Age/prade* % % %

<12 vears/< grade 6 33 23 33
13-14 vears/grades 7-8 1.0 8.5 6.1
15-16 vears/grades 9-10 10.4 11.9 10.2
> 16 years/ > grade 10 1.6 6.0 +.5
Never smoked daily 77.5 71.2 76.0

Sources: 1991 NHSDA: Centers for Disease Control and Prevention ¢ Q). Office on Smoking and Health (unpublished

data); 1991 MTFP: [nstitute tor Social Research, University of Michigan tunpublished data); 1991 YRBS: CDC, Division of

Adolescent and School Health (unpublished data).

*In the NHSDA and the YRBS, respondents reported the age at which they had begun smoking daily; in the MTEP, respon-
dents reported the grade in which thev had begun smoking daily.

‘Includes 17- and 18-vear-old respondents to the 1991 NHSDA who had completed the |1th grade who responded to the
question, “About how old were vou when vou first started smoking dailv?™ (N = 939).

HIncludes high school senior respondents to the 1991 MTEP survey who responded to the guestion, “When, if ever, did vou
tirst do cach of the following things .. . Smoke cigarettes on a daily basis?” (N [wtd.] - 2,074).

‘Includes 12th-grade respondents to the 1991 YRBS who responded to the question, “How old were vou when vou tirst
started smoking cigarettes regularly? (at least one cigarette every dav for 30 davs)” (N = 3,074).
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USDHHS 1989b). Since the recalled age at initiation is
often 10 or more years younger than the age of the
respondent at the time of the survey, recall bias may
affect the reliability of these estimates.

In the 1991 NHSDA, 69 percent of respondents
aged 30 through 39 vears reported trving a cigarette by
age 18. Of all persons who had ever tried a cigarette, 88
percent had tried their first cigarette by age 18. The mean
age of first trying a cigarette was 14.5 years. Thirty-five
percent of the respondents had become daily smokers by
age 18. Of those who had ever smoked daily, 71 percent
had smoked daily by age 18. The mean age of becoming
a daily smoker was 17.7 years.

Surveys conducted in 1991 among school-aged stu-
dents, while lacking information on postadolescent ini-
tiation, provide information of more recent initiation
patterns (i.e., during the 1980s and early 1990s). Among
12th-grade students surveyed in 1991, 22 percent of TAPS
respondents, 40 percent of NHSDA respondents, 40 per-
cent of MTFD respondents, and 37 percent of YRBS re-
spondents first tried a cigarette by age 14 (Table 8).
About 60 percent of the respondents in the NHSDA, the
MTEFP, and the YRBS and about 50 percent of the TAPS
respondents had smoked by their senior year. Daily
cigarette use began by age 16 (or the 10th grade) for 18 to
23 pereent of respondents to the NHSDA, the MTFDP, and
the YRBS (Table 9). By their senior year, 22 to 29 percent
of these respondents had become daily smokers.

Other Patterns of Smoking

Two of the surveys gathered further information
about smoking patterns-~the number of days per month

an adolescent smoked and the number of cigarettes the
adolescent smoked per day. Inthe 1991 YRBS, responses
indicated that in general, the greater number of days
students reported smoking during the 30 days preceding
the survey, the greater the number of cigarettes they
smoked per day (Table 10). For example. 49 percent of
students who smoked cigarettes on only one or twodays
during the preceding 30 days smoked fewer than one
cigarette per day; among students who smoked ciga-
rettes on all 30 days, 47 percent smoked 11 or more per
day.

Smoking patterns were also reported recently by
Moss et al. (1992), using 1989 TAPS data (Table 11).
About 41 percent of teenage smokers—whether male or
female—smoked every day, and about one in four
smoked on fewer than five of the preceding 30 days. The
percentage of smokers who smoked every day increased
with increasing age; 48 percent of 16- through 18-year-
old smokers sraoked every day. About twice as many
white as black teenagers smoked every day (42 vs. 22
percent), and blacks were more likely than whites to
have smoked on fewer than five days. Non-Hispanics
were more likely than Hispanics to smoke every day.

Sixteen percent of 12- through 18-year-old TAPS
respondents who smoked during the week preceding
the survey smoked 20 or more cigarettes daily. Males
smoked more cigarettes daily than females. Older stu-
dents smoked more cigarettes daily than younger stu-
dents; 47 percent of 16- through 18-year-old smokers
and 11 percent of 12- and 13-year-old smokers reported
smoking 10 or more cigarettes daily. Whites smoked
more cigarettes daily than blacks, and non-Hispanics

Table 10. Percent distribution of the number of cigarettes smoked per day, by the number of days on
which cigarettes were smoked during the 30 days preceding the survey, Youth Risk Behavior

Survey, United States, 1991

Cigarettes smoked per day

Number of days

cigarettes were smoked <1 1 6-10 11-20 >20 Total N
1-2 492 29.2 1.7 1.0 0.2 100 756
3-5 25.3 29.2 415 3.6 0.4 0.0 100 452
6-9 7.0 32.5 544 5.8 0.4 0.0 100 273
10-19 7.4 13.0 66.5 10.8 1.8 0.4 100 326
20-29 0.7 4.6 61.4 279 5.4 0.0 100 294
30 0.1 0.3 26.5 26.0 36.6 10.8 100 803
Average 14.8 15.0 ’%7 2 14.8 14.1 4.0 100 2,904

Source:  Centers for Disease Control and Prevention, Division of Adolescent and School Hcdltl\ (unpublished data).
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Table 11. Percentage of current smokers by the number of days smoked during the past month and the
average number of cigarettes smoked daily, by gender, age, and race/Hispanic origin, Teenage
Attitudes and Practices Survey, United States, 1989
Number of days Number of cigarettes
smoked during past month* smoked daily’
Every

Category <5 5-9 10-29 day <5 5-9 10-19 220
Overall 24.1 8.7 26.4 40.8 379 20.4 25.7 16.0
Gender

Male 239 8.5 26.6 11.0 339 19.3 27.6 19.2

Female 243 8.9 26.2 40.6 42.7 216 235 12.1
Age (vears)

12-13 519 8.34 233 16.5¢ 613 246! 11.0¢ 0.0

14-15 28.4 9.8 345 27.3 53.5 17.2 23.0 4.3

16-18 20.0 8.4 241 17.5 316 21.1 272 20.1
Race

White 234 8.4 26.2 12.0 36.6 20.1 26.5 16.8

Black 37.0 15.01 265 21.6 60.3 2054 1631 2.9¢
Hispanic origin

Hispanic 30.7 11.21 319 26.3 59.2 22.5 11.6! 6.6

Non-Hispanic 235 8.5 26.0 42.0 36.3 20.2 269 16.7

Source: Maoss etal. (1992),
*Excludes unknown number of days smoked.

"Excludes unknown number of cigarettes smoked daily and none smoked during the past week.
Estimate does not meet standards of reliability or precision (< 30 percent relative standard error).

were heavier smokers than Hispanics. Thus, not only
were black and Hispanic adolescents less likely to smoke
than whites, but those who did smoke, smoked fewer
cigarettes cach day than their white adolescent counter-
parts.

On average, persons 12 through 18 vears old who
smoked the week before the survey (N = 1,099) smoked 9
cigarettes cach dav. Males smoked 10 cigarettes daily
and females smoked 8. Whites averaged 9 cigarettes per
day and blacks averaged 6 (1989 TAI'S, CDC, Otfice on
Smoking and 1lealth JOSHY, unpublished data). The
overall average for adult smokers is 19 cigarettes a day
(CDC 1992a).

Initiation Continuum of Smoking

The 1989 Surgeon General’s report on smoking
and health described the continuum of smoking, be-
havior as one that occurs in four stages: initiation,
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experimentation, regular smoking, and dependence
or addiction (USDHHS 1989b).  The report also ac-
knowledged a preparatory stage that occurred before
any initial smoking (Flay ct al. 1983). These five stages
are examined in detail in Chapter 4 (see "Develop-
mental Stages of Smoking”).

Data from the 1989 TAPS were used to create an
initiation continuum similar to the smoking continuum
for adults that was described in the 1989 Surgeon
General’sreport(Pierceand 1 atziandreu 1990; USDHHS
1989b).  This initiation continuum incorporates mea-
sures of smoking behavior and measures of the possibil-
itv that a respondent will smoke in the future. In 1989,
54.5 percent of persons 12 through 18 vears old reported
that they had never smoked a cigarette, not oven a few
putts(Table 12). Theserespondentswereasked toreport
(D whether they thought they would try a cigarette soon
("ves,” "no,” and “don’t know"), () whetherthev would
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Table 12. Percent distribution of an initiation continuum for cigarette smoking among persons aged 12-18
years, by age, gender, and race/Hispanic origin, Teenage Attitudes and Practices Survey, United
States, 1989

Age (years) Gender Race/Hispanic origin

White/ Black/
non-  non-
His- His-

Uptake continuum category - Overall 12-14 15-16 17-18 Male Female panic  panic Hispanic
1. Never tried smoking, 443 555 401 329 420 4638 423 540 403
not susceptible
2. Never tried smoking, 102 158 84 43 1.1 103 9.4 105 159
susceptible
3. Tried smoking, not a whole 79 66 83 95 86 72 71 127 80
cigarette, not susceptible
4. Tried smoking, not a whole 33 4.3 32 2.1 3.8 2.7 2.6 52 54
cigarette, susceptible
5. Smoked 1-99 cigarettes, 135 75 le6 188 136 134 46 9.6 126
but none in the last 30 days,
and not intending to smoke
inavear
6. Smoked 1-99 cigarettes, but none 41 42 18 3.1 +2 39 +4 1.9 54
in the last 30 davs, and might
smoke in a vear
7. Smoked 2 100 cigarettes, but 09 02 10 19 1.2 07 12 00 08
none in the last 30 days, and not
intending to smoke in a year
S Smoked 2 100 cigarettes, but 0.4 0.2 0.4 0.7 0.4 0.4 0.5 0.3 05
none in the last 30 davs, and
might smoke in a vear
9. Smoked 1-99 cigarcttes, 59 37 73 74 58 59 6.3 41 506
at least some in the
past 30 davs
10. Smoked 2 100 cigarettes and 2207 26 38 23 20 26 06 17
smoked on [-19 davs during,
the past 30 davs
1. Smoked at least 100 cigareties 73 13 75 155 7.8 67 9.1 1.2 4.0

and smoked on at least 20
days during the past 30 davs

Source: Centers tor Disease Control and Prevention, Ottice on Smoking and [Health tunpublished data).
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smokea cigarette if one of their best friends were to offer
them one (“definitely yes,” “probably yes,” “probably
not,” “definitely not,” and “don’tknow”),and (3) whether
they thought they would be smoking cigarettes in one
year (“definitely yes,” “probably yes,” “probably not,”
“definitelvnot,” and “don’t know”). Never smokers who
answered "no” tothe firstquestion, “definitely not” to the
second question,and “definitely not” tothe third question
were categorized as “not susceptible” to smoking. Those
who answered these three questions in any other way
were considered susceptible to smoking in the future
(Pierce etal. 1993). According to these criteria, 44 percent
of all TAPS respondents had never tried a cigarette and
were not considered susceptible to smoking, and
10 percent had never tried smoking but were con-
sidered susceptible.

Adolescents who had tried smoking but had not
smoked a whole cigarette accounted for 11 percent of
TAPS respon-ents; 8 percent were judged to be not
susceptible to smoking in the future, and 3 percent were
judged susceptible. Those who had smoked at least one
cigarette were only asked question 3, above, concerning
whether or not they thought they would be smoking in a
year. A large category (14 percent of all respondents)
was composed of those who had smoked at least 1 but
fewer than 100 cigarettes, who had not smoked in the
preceding 30 days, and who definitely did not intend to
smoke in a year. Another 4 percent had smoked from
1 to 99 cigarettes, had not smoked in the preceding
30 days, and were not definite in their resolve to not be
smoking in a year. Slightly more than 1 percent of TAPS
respondents had smoked at least 100 cigarettes but had
not smoked in the preceding 30 days; these respondents
are considered to be former smokers (USDHHS 1989b,
1990b).

Finally, among the 15 percent of respondents who
smoked in the preceding 30 days, about 45 percent
(6 percent of all respondents) had smoked fewer than
100 cigarettes in their lifetime. Although current smok-
ers, these persons were still at a relatively early stage in
the process of smoking initiation. Among those who
had smoked at least 100 cigarettes and had smoked in
the preceding month, more than three-fourths (7 percent
of all respondents) had smoked on 20 or more of those
30 days.

The distribution of this continuum was similar for
males and females. White adolescents were more likely
to be further along the continuum than were Hispanic
and black adolescents.

Cigarette Brand Preference

Knowing what brands ol cigarettes. are preferred
by young smokers may aid the development of
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smoking prevention programs and mayv provide insight
into the influence that cigarette advertising may have on
young people.

In 1978-1980, the NHIS assessed the brands of ciga-
rettes most often used by current smokers (CDC, OSH,
unpublished data). Among 707 respondents who were 18
or 19 years old, the most commonly used brands were
Marlboro (37 percent), Kool (14 percent), Salem (10 per-
cent), Winston (9 percent), Newport (8 percent), Virginia
Slims (5 percent), Merit (4 percent), Benson & Hedges
(3 percent), and Camel (2 percent). Ten percent of females
and no males used Virginia Slims. Among whites,
Marlboro (42 percent), Kool (10 percent), Winston
(10 percent), Salem (8 percent), Virginia Slims (6 percent),
and Newport (6 percent) were the most commonly used
brands. Among blacks, Kool (46 percent), Newport
(25 percent), Salem (20 percent), and Benson & Hedges
(6 percent) were the most commonly smoked brands.

In the 1989 TAPS, adolescent respondents who
generally bought their own cigarettes were asked what
brand they usually purchased. More than two-thirds of
these smokers usually purchased Marlboro (Table 13).
Preference for Marlboro did not differ appreciably by
gender, Hispanic origin, age, or region of the country.
White adolescent smokers were much more likely to
smoke Marlboro cigarettes than were black adolescent
smokers (71 vs. 9 percent).

The next most popular brands, Newport and Canael,
each accounted for only 8 percent of the overall
population’s preference. Black smokers, however, were
much more likely to smoke Newport cigarettes than
were white smokers (61 vs. 6 percent), although sample
sizes of blacks were small. Smokers who resided in the
Northeast and the Midwest were more likely to smoke
Newport cigarettes than were smokers in the South and
the West. Among white adolescents, Newport was more
popular in the Northeast (14 percent) and the Midwest
(7 percent) than in the South (1 percent) and the West
(1 percent) (CDC 1992b). The Camel brand was more
popular among male (11 percent) than female smokers
(5 percent), among white (8 percent) than black smokers
(3 percent), and ameng smokers residing in the West
(18 percent) than among those residing in the other three
regions (from 4 to 7 percent).

Several nonnational studies conducted since the
1989 TADS suggest that Camel cigarettes may be gaining
in popularity among young smokers. Ina 1990 survey of
ninth-grade students in 10 U.S. communities included in
the Community Intervention Trial for Smoking Cessa-
tion (COMMIT) evaluation, 43 percent of smokers who
usually bought their own cigarettes bought Marlboro,
30 perecent bought Camel, and 20 percent bought New-
port (CDC 1992b). As TAPS data also indicated, adoles-
cent smokers residing in communities in the westemn

on
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Table 13. Percent distribution of cigarette brands that 12-18-year-old current smokers* reported usually
buying, by gender, race/Hispanic origin,' age, and region, Teenage Attitudes and Practices Survey,
United States, 1989
Benson
&
Category Number Marlboro Newport Camel Winston Hedges Salem Kool Merit Vantage Other
Overallt 865 08.7 8.2 8.1 3.2 1.5 1.4 1.0 05 0.1 7.3
Gender
Male 477 68.9 7.3 10.9 0.5 0.2 1.9 07 0.2 6.0
Female 388 68.4 9.4 1.6 26 29 .29 0.0 03 0.0 8.9
Race
White 807 714 5.6 8.4 3.4 1.0 1.3 06 05 0.1 7.6
Black 41 8.7 61.3 3.1 0.0 9.7 33 109 00 0.0 29
Hispanic origin
Hispanic 16 60.9 12.8 7.6 0.0 28 3.7 58 00 0.0 6.5
Non-Hispanic 817 69.1 8.0 8.1 3.3 1.5 1.3 08 05 0.1 7.3
Age (vears)
12-15 195 748 6.1 8.7 25 0.9 0.4 1.1 0.0 0.0 6.5
16-18 670 67.0 8.8 79 3.3 1.7 1.6 1.0 06 0.1 7.8
Region
Northcast 184 68.4 16.2 4.1 0.0 2.3 0.0 0.0 06 0.5 79
Midvest 247 70.2 10.0 7.3 3.4 22 0.0 1.1 0.5 0.0 5.3
South 281 67.2 5.0 6.1 6.2 1.1 29 2.1 0.4 0.0 9.1
Woest 153 69.6 2.0 18.1 0.7 0.6 23 0.0 06 0.0 6.2
Overall market :
share, 1989 263 1.7 3.9 9.1 6.2 39 59 38 25 337

Sources: Centers for Disease Control (1992b); Maswell (1992),

*Persons who reported smoking on one or more of the 30 davs preceding the survey.
*Excludes the racial category “other” (N = 17). Ethnicity for two persons was unknown.

Data were weighted to provide national estimates.

United States showed more preference for Camel ciga-
rettes than did smokers from other regions of the nation.
Other studies conducted after TAPS report rates of Camel
preference among adoleseent smokers that are consis-
tent with the COMMIT survey results (DiFranza ct al.
1991; Pierce, Gilpin, et al. 1991).

In June and July 1992, the George H. Gallup Inter-
national Institute (1992) conducted a telephone survev of
anatiomwide sample of 1,123 vouths 12 threugh 17 vears
old. Smokers (those who reported having smoked at

least one cigarette during the 30 davs preceding the
interview) were disproportionately oversampled, and
the data were weighted to represent the adolescent
population. Smokers were asked, “Thinking now about
the last time vou bought cigarettes for vourself, what
brand did vou happen to buv on that occasion?”
Marlboro was the brand bought by 53 percent of these
teenage smokers, Camel by 16 percent, and Newport
by 8 percent. The most popular brand among blacks in
this survev was Newport (54 percent preference).
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Trends in Cigarette Smoking

Ever Smoking

Data from the NTTS, the NHSDA, and the MTFP
suggest that the prevalence of ever smoking ymong ado-
lescents has declined since the 1970s (Table 14). In the
NHSDA, the prevalence of smoking among vouths 17
through 19 years old dedined from 78 percent in 1979 to
64 percent in 1991, an average decline of 1.2 percentage
points per vear. Inthe MTFDP, the prevalence among 17-
and 18-vear-olds decreased from 76 percent in 1977 to 62
percent in 1992, an average decline of 0.9 percentage
points per vear. In the NHIS, the percentage of 18- and
19-vear-olds who had smoked at least 100 cigaiettes
dropped from 41 percent in 1974 to 25 percent in 1991, an
average decline of 1.0 percentage points each vear.

Surgeon General's Report

Current Smoking

NHIS data have been used to examine historical

- trends in smoking by reconstructing the prevalence of

cigarette smoking for the decades in this century before
svstematic surveillance of cigarette smoking was con-
ducted (USDHHS 1980, 1985, 1991b; Harris 1983). Us-
ing information on a respondent’s date of birth, age
at initiatior of fairly regular smoking, and duration
of abstinence (for former smokers), the smoking status
of the respondent can be assessed for any given year.
For this report, the reconstructed prevalence of smoking
among those aged 10 through 19 vears is reported for the
vears 1920 through 1980.

Except for 1980, smoking during this 60-vear pe-
riod was more common among, white and black ado-
lescent males than among white and black adolescent
females (Figure 1). The prevalence of cigarette smoking

Figure 1. Trends in the reconstructed prevalence* of cigarette smoking among 10-19-year-olds, by
gender and race, United States, 1920 -1980
RERES
20
15
10
s \White males
_ mon Black males
o
—  White females
= = Black females
0 T T : —T T 1
1920 1930 1940 1950 1960 1970 1980
Year

Source: US. Department of Health and Human Services (19910). Data sources are the 1970, 1978, 1979, 1980, and 1987

National Health Interview Survevs.,

*The smoking prevalence tor cach of the vears indicated was caleulated for people who would have been 10-19 vears old in
¢ch of those vears by using the survey respondents” date of birth, age when thev first began simoking, regularly, and age

when they quit smoking, (see Appendis 2,
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Table 14. Trends in the prevalence (%) of ever smoking among young people, National Teenage Tobacco
Surveys (NTTS), National Household Surveys on Drug Abuse (NHSDA), Monitoring the Future
Project (MTFP), National Health Interview Surveys (NHIS), United States, 1968~1992

Year NTTS* NHSDA' MTEFP: NHIS®
1968 36.1

1970 40.8

1972 39.2

1974 41.3 69.5 411
1976 64.1 5.4

1977 67.8 75.8

1978 75.3 36.7
1979 34.0 78.1 74.0 39.3
198() 71.0 341
1981 71.0

1982 72.6 70.1

1983 70.6 345
1984 6.7

1985 63.2 68.8 29.8
1986 67.6

1987 67.2 26.2
1988 66.2 66.4 27.7
1989 b 65.7

1990 61.4 od.4 27.6
199] 63.6 63.1 253
1992 61.8

Sources: NTTS: US, Department of Health, Education, and Welfare (USDHEW) (1972, 1976, 1979b); NHSDA: Centers for
Discase Control and Prevention (CDC), Office on Smoking and Health (OSH) (unpublished data on 1974-1991 surveys);
MTEP: Johnston, O'Mallev, Baciiman (in press); NHIS: CDC, OSH (unpublished data on 1974-1991 surveys).
*NTTS, aged 17-18 vears. Published reports (USDHEW 1972, 1976, 1979b) merge never smokers and experimenters (those
who tried or experimented with simoking, but who had not vet smoked 100 cigarettes) into one category, By definition,
therefore, the NTTS will underestimate the percentage of ever smokers. The trends, however, use the same definition,
'NHSDA, aged 17- 19 vears. Those who reported in 1974, 1976, and 1977 that they were current smokers and those who were
not current smokers but who responded “ves” to the question, “Have vou ever smoked cigarettes?” were classified as ever
smokers for those vears, For the vears 1979 through 1991, ever smokln;, status was determined by response to the question,
“About how old were vou when vou first tried a cigarette?” The prevalence of ever smoking is the complement of the

’

response “Never tried a cigarette.”
IMTER high school seniors, aged 17-18 vears. Based on response to the question, “Have vou ever smoked cigarettes?”
NHHS, aged 18-19 vears. Based on response to the question, “Have vou smoked at least 100 cigarettes in vour entire life?”
Those who had smoked at least 100 cige rettes by the time of the survey were classified as ever smokers.

YAvailable information from published sonrces (USDHEW 1972, 1976, 1979b) do nol permit exact comparisons with the 1989
TAPS data.
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remained higher among white adolescent males than
among black adolescent males.  Smoking prevalence
gradually increased among white males during the six
decades covered by the data. Among black males, preva-
lence declined between 1950 and 1980.

Among female adolescents, the reconstructed
prevalence of current smoking increased steadily from
1929 through 1980; in 1980, the prevalence among fe-
males surpassed that among males for the first time
during the six-decade study period. Prevalence among
white females has been higher than among black females
since 1950. The data indicate a sharp increase in female
smoking prevalence between 1970 and 1980.

Trends in current smoking prevalence over the past
two decades indicate that for both males and females,
past-month smoking declined sharply in the late 1970s or
early 1980s (Table 15). Progress then slowed consider-
ably, especially for males. In the MTFI? surveys, the past-
month smoking prevalence among males actually
increased from 27 percent in 1981 to 29 percent in 1992; in
the NHSDA and the NHIS, male smoking prevalence was
about the same in 1985 and in 1991. The prevalenceamong,
adolescent females in the MTFP and NHIS surveys was
only slightly lower in 1991 and 1992 than in 1985; in the
1991 NHSDA, female smoking prevalence was about the
same asin 1985, By the carly 1980s, smoking was gener-
ally more common among females than among males.
By 1991, however, adolescent females and males had
almost equivalent smoking prevalence.

In all three surveys with information on race, the
prevalence of current smoking declined during the late
1970s or carly 1980s for both biack and white older
adolescents (Table 16). In the middle 1970s, current
smoking was almost equally common among blacks and
whites. At the end of that decade, black adolescents
were less likely to be current smokers than white adoles-
cents; this trend continued during the 1980s. Among
white high school seniors in the MTFP, current smoking,
was more prevalent in 1992 (32 percent) than in 1981 (30
percent). In all three survevs, prevalence among older
white adolescents svas slightly higher in 1991 and 1992
than it was in 1985.

Wallace and Bachman (1991) reported that white
high school seniors weremorethantwiceas likely asblack
high school seniors to report smoking in the past month,
evenatter statistical control was made for factors such as
parental education, number of parents living at home,
urban or rural location, educational plans, academic per-
formance, and religious attitudes and practices.

MTED trend data are available for daily smoking
among racial and ethnic subgroups (Bachman et al. 1991).
In general, for Asian, black, white, Hispanic, and Ameri-
can Indian male and female high school seniors, the
prevalenceofdaily smoking declined from 1976-1984. The
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decline continued at a reduced rate during the late 1980s for
most groups and ceased altogether among white males.

Overall, the prevalence of daily smoking among
high school seniors was 29 pereent in 1976, 21 percent in
1980, and 17 percent in 1992, Among males, the preva-
lence was 28 percent in 1976, 19 percent in 1980, and 17
percent in 1992; among females, 29 percent smoked daily
in 1976, 24 percent in 1980, and 17 percent in 1992,
Among whites, the prevalence of daily smoking de-
clined from 29 percent in 1976 to 22 percent in 1980; the
prevalence was 20 percent in 1992, Among blacks, the
prevalenee of daily smoking declined from 27 percent in
1976 to 16 percent in 1980 and continued to decline to 4
percent in 1992 (Bachman, Johnston, O'Malley 1980a,
1981; ISR, University of Michigan, unpublished data).

Data on smoking among the nation’s high school
seniors have also been reported as a function of parental
education (NCHS 1993). Intcrestingly, the prevalence of
past-month smoking decrcased slightly from 1980
through 1991 among those seniors whose parents had
completed fewer years of formal education and increased
slightly during that period among those seniors whose
parents had relatively more years of formal education.
For example, among those seniors whose parents, on
average, did not graduate from high school, the preva-
lence of past-month smoking decreased from 33 percent
in 1980 to 31 percent in 1991; among seniors whose
parents graduated from high school, prevalence of smok-
ing was 34 percent in 1980 and 29 percent in 1991. Among
seniors whose parents had some postgraduate educa-
tion, the prevalence of smoking was 24 percent in 1980
and 27 pereent in 1991,

Age or Grade When Smoking Begins

The age at which people become regular cigarette
smokers has been measured in national surveys con-
ducted in 1955, 1966, 1970, 1978, 1979, 1980, 1987, and
1988 (Hacnszel, Shimkin, Miller 1955; NCHS 1970;
USDHHS 1980, 1989b, 1991b; CDC 1991b). Data from
the 1955 Current Population Survey (Hacenszel, Shimkin,
Miller 19535) suggest that during the first half of the
century, people became regular smokers at progressively
vounger ages. The data for males are limited, however,
because before 1974 many of the reports for men were
provided by proxy respondents.

To reduce proxy responses, Ahmed and Gleeson
(NCHS 1970) limited their nalvsis of data from the 1966
Current Population Survey to females. These investiga-
tors concluded that between 1955 and 1966, U. S. women
began smoking at an carlier age.

lor the present report, the likelihood of having
become a regular cigarette smoker by age 18 was deter-
mined for females surveyed in the 1970, 1978-1980, and
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Table 15. Trends in the prevalence (%) of current smoking* among young people, by gender, National
Teenage Tobacco Surveys (NTTS), National Household Surveys on Drug Abuse (NHSDA),
Monitoring the Future Project (MTFP), National Health Interview Surveys (NHIS}, United States,

19681992
NTTS NHSDA MTFP NHIS

Males Females Males Females Males Females Males Females
Year (aged 17-18 years) (aged 17-19 years) (aged 17-18 years) (aged 18 -19 years)
1968 34.0 21.0
1970 37.8 241
1972 31.2 26.0
1974 32.6 26.4 478 38.7 36.9 30.8
1976 35.1 52.0 37.7 39.1
1977 39.0 47.2 36.7 39.7
1978 34.5 38.1 30.6 335
1979 19.6 270 41.71 41.7t 31.2 371 29.5 34.2
1980 26.8 334 249 27.8
1981 26.5 316
1982 35.6 373 26.8 32.6
1983 28.0 316 23.3 314
1984 259 319
1985 27.8 26.7 28.2 314 20.1 24.5
1986 27.9 30.6
1987 27.0 314 216 20.9
1988 28.3 329 28.0 289 19.6 23.1
1989 3 277 29.0
1990 289 20.2 29.1 29.2 21.7 18.0
1991 27.0 27.0 29.0 27.5 22.0 20.6
1992 29.2 26.1

Sources: NTTS: U.S. Department of Health, Education, and Welfare (USDHEW) (1972, 1976, 1979b); NHSDA: Ceaters for
Disease Control and Prevention (CDC), Office on Smoking and Health (OSH) (unpublished data on 1974-1991 survevs);
MTEFP: Bachman, Johnston, O'Malley (1980a, b, 1981, 1984, 1985, 1987, 1991); jolnston, Bachman, O'Mallev (1980a, b, 1982,
1984, 1986, 1991, 1992); Johnston, O"Malley, Bachman (19914, in press); Institute for Social Research, University of

Michigan (unpublished data); NHIS: CDC, OSH (unpublished data in 1974-1991 surveys).

*For the NTTS, current smokers are those who state that they smoke less than one cigarette per week, one or more cigarettes
per week, or one or more cigarettes a dav (USDHEW 1979b). For the NHSDA and the MTFD, current smoking is defined as
anv cigarette smoking during the 30 days preceding the survey. For the NHIS, current smokers are those who report that
they have smoked at least 100 cigarettes and who respond “ves” to the question, "Do you smeoke now?”

‘The 1979 NI{SDA determined current smoking status only for those respondents who had smoked at least 100 cigarettes
(ifetime). The National Institute on Drug Abuse later published adjusted 1979 estimates using data from the 1982 NHSDA
(Miller et al. 1983). The adjusted 1979 estimates used the ratio of the 1982 prevalence estimate, based on the 1979 definition,
to the prevalence estimate based on the definition used in other vears (i.c., anv smoking in the last 30 davs, regardless ot
whether the respondent had ever smoked 100 lifetime cigarettes). This table reports estimates based on the same adjust-
ment procedure.

tAvailable information from published sources (USDEEW 1972, 1976, 1979b) does not permit exact comparisons with the
1980 TADS data.
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Table 16. Trends in the prevalence (%) of current smoking* among white and black young people, National
Household Surveys on Drug Abuse (NHSDA), Monitoring the Future Project (MTFP), National
Health Interview Surveys (NHIS), United States, 1974-1992

NHSDA* MTFP NHIS

White Black White Black White Black
Year (aged 17-19 years) (aged 17-18 years) (aged 18-19 years)
1974 41.9 47.4 33.6 33.7
1976 430 172 38.3 39.7
1977 42.9 443 38.4 344
1978 37.0 31.5 333 26.3
1979 414 37.7% 349 28.7 32.6 30.8
1980 31.0 252 26.1 29.0
1981 30.1 223
1982 39.2 209 31.3 21.2
1983 31.3 21.2 28.6 185
1984 31.0 17.6
1985 28.6 208 31.7 18.7 23.4 18.4
1966 320 14.6
1987 322 13.9 234 153
1988 33.0 17.6 323 12.8 23.7 9.4
1989 321 12.4
1990 28.3 7.2 325 12.0 222 10.3
1991 305 114 31.8 9.4 249 7.6
1992 3.8 82

Sources: NTTS: U.S. Department of Health, Educatidn, and Welfare (1972, 1976, 1979b); NHSDA: Centers for Discase
Control and Prevention (CDC)Y, Office on Smoking and Health (OSH) (unpublished data on 1974-1991 survevs), MTFP:
Bachman, Johnston, O'Malley (1980a, b, 1981, 1984, 19865, 1987, 1991); johnston, Bachman, O'Mallev (1980a, b, 1982, 1984,
1986, 1991, 1992); Johnston, O'Mallev, Bachman (19922); Institute for Social Rescarch, University of Michigan (unpublished
data); NHIS: CDC, OSH (unpublished data on 1974-1991 surveys).

*For the NHSDA and the MTFD, current smoking is defined as any cigarette smoking during the 30 davs preceding the
survev. For the NHIS, current smokers are those who report that they have smoked at least 100 cigarettes and who

respond “ves” to the question, “Do vou smoke now?”

‘In the NHSDA, “w hite” and “black” include respondents of Hispanic origin, except for 1985,

"The 1979 NHSDA determined current smoking status only for those respondents who had smoked at least 100 cigarettes
dlifetime). The National Institute on Drug Abuse later published adjusted 1979 estimates using data from the 1982 NHSDA
(Miller ¢t al. 1983). The adjusted 1979 estimates used the ratio of the 1982 prevalence estimate, based on the 1979 definition,
to the prevalence estimate based on the definition used in other vears (i.c., anv smoking in the last 30 davs, regardless of
whether the respondent had ever smoked 100 lifetime cigarettes). This table reports estimates based on the same adjust-

ment procedure.

1987-1988 NHIS (Figure 2). Thedata confirm that women
in the United States have started to smoke at increasinglv
vounger ages. The largest differences exist for women
who were at least 45 vears old at the time of the survey.
The initiation curve for 18- through 24-vear-old females
surveved in 1987 and 1988 is, by age 18, lower than that
for 18- through 2d-vear-old females surveved in 1978
through 1980, which is consistent with the notion that the
prevalence of cigarette smoking has declined recently
among, voung females (Table 15).
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Johnston, O'Malley, and Bachman (1992a) used
retrospective reports from MTFP high school seniors to
describe trends in the initiation of daily smoking among,
seniors, Their data show that the likelihood of becoming,
a dailv smoker at an carlier grade levelincreased sharply
during the carly to middle 1970s for the 1976 through
1978 senior classes. From 1975 through 1977, this likeli-
hood decreased, and the grade of initiation declined or
leveled for the 1979-1986 and 1988 classes. The lifetime




Preventing Tobaceo Use Anong Young People

Figure 2. Cumulative percentage of females becoming regular cigarette smokers by age 18, by age at time of
survey, United States, 1970, 1978-1980, and 1987-1988
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prevalence of daily cigarette smoking at all grade levels
increased among the classes of 1989, 1990, and 1991.

Number of Cigarettes Smoked Each Day

Trends in the intensity of smoking among MTFP
high school seniors indicate that since 1976, the propor-
tion of heavy smokers (= one-half pack per day) has
decreased and the proportion of never smokers has in-
creased (Figure 3). For example, in 1976, 25 percent of
high school seniors had never smoked, and 19 percent
were heavy smokers; by 1992, 38 percent had never
smoked, and 10 percent were heavy smokers (Bachman,
Johnston, O'Malley 1980a; ISR, University of Michigan,
unpublished data).

Attempts to Quit Smoking

Cessation attempts are common among young
smokers. In the 1989 TAPS, 74 percent of 12- through
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18-year-old smokers reported that they had seriously
thought abouit quitting, 64 percent reported that they
had tried to quit smoking, and 49 percent reported that
they had tried to quit during the previous six months
(Allen et al. 1993).

Nearly half of all smokers among high school se-
niors surveyed by the MTFP between 1976 and 1984
reported that they wanted to stop smoking (Table 17).
Interest in quitting declined slightly thereafter. About 30
percent of current smokers reported that at one time in
their lives they had tried but failed to stop smoking.
About 40 percent of daily smokers reported that they
had tried at least once to stop smoking but had failed.
The percentage of seniors who at some time had smoked
regularly but had not smoked during the 30 days pre-
ceding the survey (former smokers) increased sharply
for males from 1977 through 1980 and for females from
1977 through 1981 (Figure 4). This measure declined
sharply after 1980 for males and after 1981 for females.

Table 17. Trends in high school senior smokers' interest in quitting smoking and attempts to quit
smoking, by frequency of smoking during the past 30 days, Monitoring the Future Project, United

States, 19761989

Respondents answering “Yes”

1976 -1979
N (weighted) %

Survey Question

1980-1984
N (weighted) %

19851989
N (weighted) %

Do you want to stop smoking now?

Among those who smoked
at all during the last
30 davs

3,872

Among those who smoked
> 1 cigarette/day during
the last 30 days

3,396

Have you ever tried to stop smoking
and found that you could not?

Among those who smoked
at all during the last
30 days

4,740

Among, those who smoked 3,604
> | cigarette/day during
the last 30 davs

46.1 3,805 471 3,418 42.5
46.1 3,262 47.6 2,761 439
315 4,942 314 4,534 27.8
38.5 3,464 41.6 2,953 4

Source: Centers for Discase Control and Prevention, Office on Smoking and Health cunpublished data).
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Figure 3. Trends in the intensity of smoking among high school seniors, Monitoring the Future Project,
United States, 1976-1992
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1984, 1986, 1991, 1992); Institute for Social Research, University of Michigan (unpublished data).

Figure 4. Trends in the percentage of former smokers among ever smokers,* by gender, high school seniors,
Monitoring the Future Project, United States, 1976-1989

4

9

—  Female

Pereent

1976 197N {usp | AW U8y 1950 fuss
Year
Source: Centers for Disease Control and Prevention, Office on Smoking and Health (unpubhshed datad.
*Percentage ol these who had ever smoked regularty who had not smoked during the previous 30 davs.

~4
o

8 3 Epidemiology




—

(%)

ERIC

Aruitoxt provided by Eric:

The trend of cessation is similar to the trend for current
smoking prevalence. Substantial progress occurred in
the late 1970s, but this progress slowed considerably in
the 1980s.

Trends in Knowledge and Attitudes About
Smoking

Trends in Perceived Health Risks of Smoking

Data from the MTFP allow comparisons of trends
in beliefs about the risks associated with cigarette smok-
ing and in actual smoking behavior. The decline in the
prevalence of ever smoking has been associated with an
increase in the percentage of high school seniors who
believe that smoking one or more packs of cigarettes
cach day is a serious health risk (Figure 5). This associa-
tion has been observed for both genders and for whites
and blacks (Bachman, Johnston, O’'Malley 19804, b, 1981,
1984, 1985, 1987, 1991; Johnston, Bachman, O'Malley
1980a, b, 1982, 1984, 1986, 1991; ISR, University of Michi-
gan, unpublished data). For example, during the carly
1980s, the percentage of black high school seniors who
felt that there is great risk associated with smoking a
pack or more per day increased substantiaily. At the
same time, the percentage of black youth who had smoked

Surgeon General s Report

at all and who had smoked dailv declined rapidly. In
1989, over 50 percent of smokers and 74 percent of non-
smokers reported that thev belicved that smoking a pack
or more per day is a serious health risk (1989 MTFP,
CDC, OSH, unpublished data).

The percentage of seniors who believed that smok-
ing entails a great risk to health increased rrom 56 per-
cent in 1976 to 69 percent in 1991, and the percentage
who believed that the health effects of smoking had been
exaggerated decreased from 16 percent in 1981 to 14
percent in 1997 (Table 18). Nonetheless, 3 out of 10
seniors in 1991 still did not believe that heavy smoking
poses a serious threat to health.

Among 12- through 18-year-olds in the 1989 TAPS,
32 percent believed that there is no harm in having an
occasional cigarette; 57 percent of smokers in the survey
endorsed that statement (Allen et al. 1993). Twenty-one
percent of smokers and 3 percent of never smokers be-
lieved that it is safe to smoke for only a year or two.

Trends in Perceptions About Smoking

The percentage of high school seniors surveyed by
the MTFDP who considered smoking a “dirty habit” in-
creased between 1981 (66 percent) and 1991 (72 percent)
(Table 18). About 73 percent of white and 74 percent of
black adolescents now feel this way, compared with only

Figure 5. Trends in the percentage of high school seniors who believe that smoking is a serious health
risk and in the percentage who have ever smoked, Monitoring the Future Project, United

States, 1976-1991
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1984, 1986, 1991, 1992); Institute tor Social Research, University of Michigan (unpublished data).
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69 percent of whites and 54 percent of blacks surveved in
1981 (Johnston, Bachman, O'Malleyv 1982; ISR, Univer-
sitv of Michigan, unpublished data). The perception that
smoking is a dirty habit has increased among males,
females, smokers, and nonsmokers. Fifty percent of
smokers and 81 percent of nonsmokers classitied smok-
ing as a dirty habit in 1989 (Johnston, Bachman, O'Malley
1982, 1984, 1986, 1991, 1992; Bachman, Johnston, O'Mallev
1984, 1985, 1991; 1981-1989 MTFP, CDC, OSH, unpub-
lished data).

Between 1977 and 1981, the percentage of seniors
who felt that their close friends would not, or did not,
approve of their smoking increased substantially (Table
18). The percentages reported for 1981 and 1991, however,
were essentially identical. The percentage of seniors who
believed that adults should be prohibited by law trom
smoking in certain public places increased from 42 percent
in 1977 to 45 percent in 1986 and remained about the same
in 1991,

TADPS data on 12- through 18-vear-olds provide
further information on beliefs about smoking. In 1989,
smokers were from two to five times more likely than
never smokers to report that they believed that cigarette
smoking helps people relax, reduce stress, feel more
comfortable in social situations, reduce boredom, and
keep their weight down (Allenetal. 1993). Smokers may
also deny the addictive properties of cizarettes (USDHHS

1988b). TADS data indicated that 39 percent of smok-
ers—but only 11 percent of never smokers—believed
that thev would be able to quit smoking anvtime they
wanted.

Trends in Perceptions About Smokers

The overwhelming majority of high school seniors
survcved by the MTFP did not believe that cigarette
smoking makes smokers their age look mature, in con-
trol, or independent (Table 18). About half believed that
smoking makes smokers look insecure, and more than
60 percent perceived cigarette smoking as something
smokers use to try to look mature. Between 1981 and
1991, smoking among seniors became less of the behav-
ioral normy; fewer than 20 percent of seniors in 1991
reported feeling that smoking is an attempt to conform
to such a norm.

Responses to the MTFP indicate that the majority
of high school seniors prefer to date nonsmokers and
that this is becoming a trend. Since 1981, the propor-
tion of respondents who prefer to date nonsmokers has
inereased by over 10 percent, to about 74 percent. The
most substantial change occurred among black high
school seniors (Figure 6). The percentage of white
seniors who preferred to date nonsmokers increased
only slightlv.  Over 85 percent of nonsmokers and

Figure 6. Trends in the percentage of high school seniors who prefer to date nonsmokers, by race,
Monitoring the Future Project, United States, 1981-1991
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Table 18. Trends in high school seniors’ beliefs and attitudes about smoking and smokers, Monitoring the
Future Project, United States, 1976, 1981, 1986, 1991

Beliefs and attitudes 1976 1981 1986 1991

About smoking

[a8)
[

How much do vou think people 564 6
risk harming themsclves if

they smoke one or more packs of

cigarettes per day?* (percentage

who sav great risk)

66.0 69.4

—
1
1

The harmful effects of cigarettes have
been exaggerated.! (percentage who agree)

16.2 13.8

Smoking is a dirty habit. 65.5 68.6 716
(percentage who agree)

How do vou think your close 60.0° 739 76.2 74.3
friends feel (or would feel) about your

smoking one or more packs of cigarettes

per dav?! (percentage who disapprove)

Do you think that people (who are 18 2.8 43.0 45.1 4.9
or older) should be prohibited by law

from smoking tobacco in certain

specified public places? (percentage

who say ves)

About smokers

In my opinion, when a guy my age
is smoking & cigarette, it makes him
look (percentage who agree)

. like he's trying to appear mature and 014 62.7 60.8
sophisticated

.insecure 42.0 13.6 479
. conforming 254 213 16.5
. rugged, tough, independent 8.6 9.9 9.8
5.3

+
>
Il
o]

. mature, sophisticated

. cool, calm, in control 6.2

J1
0
53}
[#%)

Sources: Bachman, Johnston, O'Mallev (1980a, 1987); [ohnston, Bachman, O'Mallev (1980a, 1982); Institute for Social
Research, University of Michigan (unpublished data). .

*Possible responses included “no risk,” "slight risk,
Pereentages include those who sav “great risk.”
T'ossible responses included “disagree,
those who “agree” or “mostly agree.”

T " g LT

moderate risk,” “great risk,” “can’t sav—drug unfamiliar.”

“ mostly disagree,” “neither,” "mostly agree,” “agree.” Percentages include

1o ”

Mossible responses included “not disapprove,” “disapprove,
“disapprove” or “strongly disapprosee,
1977 data.

strongly disapprove.” Percentages include those who

"
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Table 18. Continued

Beliefs and attitudes 1976 1981 1986 1991
About smokers
In my opinion, when a girl my age is
smoking a cigarette, it makes her look
(percentage who agree)
. like she’s trying tc appear mature and 64.6 65.0 64.1
sophisticated
. insecure 47.4 49.5 52.0
. conforming, 265 217 19.5
.independent and liberated 11.2 9.5 9.6
. mature, sophisticated 6.9 ’ 5.4 4.5
. cool, calm, in control 5.5 4.5 4.1
| prefer to date people who don’t 66.5 71.0 74.0
smoke. (percentage who agree)
Smokers know how to enjoy life more 28 2.4 3.6
than nonsmokers. (percentage who agree)
1 think that becoming a smoker reflects 57.0 59.3 61.0
poor judgment. (percentage who agree)
1 strongly dislike being near people who 454 48.9
are smoking. (percentage who agree)
1 personally don’t mind being around 38.2 369 a3
people who are smoking. (percentage
who agree)
Do vou disapprove of people (z age 18) 65.9 70.0 75.4 71.4

who smoke one or more packs
of cigarettes per day?
(percentage who disapprove)

about one-third of smokers preferred to date nonsmok-
ers in 1989 (1989 MTFP, CDC, OSH, unpublished data).

Findings from the 1989 TAPS also suggoest that few
adolescents consider smoking a norm for their age group.
Two-thirds of 12- through 18-year-old respondents agreed
with the statement, “Seeing someone smoking turns me
oft,” and 86 percent (94 percent of never smokers and 51
percent of current smokers) preferred to date nonsmok-
ers (Allen et al. 1993).

Adoleseents seem to be more concerned about
people smoking around then. Inthe MTFP, the percent-
age of high school seniors who strongly disliked being
near smokers increased between 1986 (45 percent) and
1991 (49 percent), and the percentage who reported that
they did not mind being around smokers declined (from
I8 percent in 1981 to 33 percentin 1991) (Table 18). Males
were consistently more likely than females to mind being,
around smokers (Johnston, Bachman, O'Malley 1982,
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1984, 1986, 1991, 1992; Bachman, Johnston, O"Malley 1984,
1985, 1991; ISR, Universitv of Michigan, unpublished
data). The percentage of female seniors who did not
mind being around smokers changed little over time.
From 1981 through 1991, the proportion of high school
seniors who did not mind being around people who
were smoking decreased by about 50 percent among
blacks and by only 5 percent among whites (Figure 7).
Smokers” acceptance of being around other smokers re-
mained constant, at approximately 70 percent, from 1981
through 1989, whereas the percentage of nonsmokers
who did not mind being around smokers decreased
from 25 to 21 percent (1981-1989 MTED survevs, CDC,
OSH, unpublished data).

Adult Implications of Adolescent Smoking

Some notable findings regarding voung people’s
expectations to smoke, or to abstain from smoking,
have emerged from the MTFP (see Johnston, O'Malley,
Bachman 1992b). In their senior vear, respondents who
answered one of five questionnaire forms were asked,
"Do vou think vou will be smoking, cigarettes five vears
fromnow?” Overall, about 1 percent said thev “definitely”
would be smoking in five vears, 14 percent said they “prob-
ably”” would, 27 percent said thev probably would not, and
58 percent said they definitely would not (Table 19). Apout
55 percent of past-month smokers and about 45 percoat of
daily smokers stated that thev probablv would not or defi-
nitely would not be smoking in five vears.

Of the seniors in the full panel, 68 percent indicated
that they had not smoked in the 30 days preceding the
senjor-vear survev; 9 percent had smoked less than one
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cigarette per day; 8 percent had smoked one to five ciga-
rettes per day; 7 percent had smoked about one-half pack
perday;and 8 percent had smoked a pack or more per day
(Table 20). Five vears after graduation, the same total
proportion (32 percent) were past-month smokers. Some-
what more (26 vs. 23 percent), however, were daily
smokers. Further, for each smoking group defined by
senior-year smoking level, those who continued to smoke
increased their frequency of smoking (Tables 20-21).

Of the respondents who were nonsmokers at the
end of their senior vear, 86 percent remained nonsmok-
ers five to six years later, whereas only 13 percent of
those who smoked one pack each dav in their senior
vear became nonsmokers (Table 20).  Those students
who smoked one-half pack per day in their senior vear
were nearly as likely to continue use as were those
students who smoked one pack daily; 81 percent of half-
pack-a-day smokers still smoked, and the majority of
them increased their rate of smoking (Table 21). Severity
percent of respondents who in their senior vear smoked
one to five cigarettes per day continued to smoke five
vears later; most of these continuing smokers increased
their rate of use. Even among the seniors who smoked
the least (less than one cigarette per dav), 42 percent
continued to smoke five tosix vears later, and two-thirds
of these had increased their rate of smoking,

When earlier smoking behavior is controlled, se-
niors’ expectations to smoke had very limited power to
predict subsequent smoking behavior (Table 22). Many
seniors who smoked one pack per day had expectations
of discontinuing use. These expectations showed no
relationship to the actual rate of smoking five to six vears
later. The same is true for those seniors who smoked

Table 19. High school seniors predicting whether they will be smoking in five years, by smoking status in
senior year, Monitoring the Future Project, United States, 1976-1986 senior classes

Predicted likelihood of smoking in five years (%)*

Senior year

smoking status Definitely Probably Probably Definitely Number

(use in past 30 days) will will will not will not (weighted)

None 0.4 1.3 21.0 77.3 1,926

< 1 cigarette/day 0.5 4.7 56.5 28.3 238

1-5 cigarettes/dav 1.8 376 441 16.5 211

About ' pack/day 0.6 57T 3 1.3 197

21 pack/dav 5.1 62.9 0.7 5.2 228
»Total 0.9 14.2 270 8.0 2810

Source: Institute for Social Research, University of Michigan (unpublished datal.

*Fntries are row percentages.
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Figure 7. Trends in the percentage of high school seniors who do not mind being around peopie who
are smoking, by race, Monitoring the Future Project, United States, 1981-1991
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Sources: Bachman, Johnston, O'Malley (1981, 1984, 1985, 1987, 1991); Johnston, Bachman, O'Malley (1982, 1984, 1986, 1988,
1991,1992); Institute for So-ial Research, University of Michigan (unpublished data}.

Table 20. Intensity of smoking (%) in senior year of high school, by intensity of sinoking 5~ 6 years
later, Monitoring the Future Project, United States, 1976-1986

Smoking intensity (past 30 days) 5-6 years later (%)*

Senior-year < 1 ciga- 1-5 ciga-

smoking intensity rette rettes Number  Column

(use in past 30 days) None /day /day ¥ pack z1pack {(weighted) percentage

None 85.6 49 2.6 2.7 4.1 9,238 67.6

< 1 cigarette/day 57.8 144 9.6 7.8 10.4 1,268 9.3

1- 5 cigaretes per day 29.6 88 17.2 20.5 23.9 1,058 7.7

About ¥z pack/day 18.8 49 8.7 21.7 46.0 1,000 7.3

= 1 pack/day 13.4 2.7 4.1 10.1 69.7 1,100 8.1
Total 68.0 59 5.0 6.6 14.6 13,665 100.0

Source: Institute for Social Research, University of Michigan (unpublished data).
*Entries are row percentages.
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Table 21. Direction of change in smoking behavior (%) between senior year of high school and 5-6 years
later, Monitoring the Future Project, United States, 1976-1986 senior classes

Smoking status 5-6 years later*

Senior-year

smoking status Number
(use in past 30 days) Quit Less use Same level More use  (weighted)
None 85.6 14.4 9,238

< 1 cigarette/day 57.8 - 144 27.8 1,268
1-5 cigarettes/day 29.6 8.8 17.2 44.4 1,058
About ': pack/day 18.8 136 21.7 46.0 1,000
>1pack/day ~ 13.2 17.7 1022 290 869

Source: Institute for Social Research, University of Michigan (unpublished data).
*Entrics are row percentages.

Table 22. Smoking intensity 5-6 years after high school, by senior-year smoking status and expectation to
smoke in 5 years, Monitoring the Future Project, United States, 1976-1986 senior classes

Senior-year Smoking intensity
smoking intensity (past 30 days)
(use in past 30 5-6 years later*
days) and predicted
likelihood of <1cigarette  1-5 cigarettes >1 pack Number
smoking in 5 years None /day /day 1/ pack/day /day (weighted)
None
Will smoke 55.3 10.6 19.8 83 59 30
Will not smoke 84.7 5.6 29 2.5 13 1,829
Total 84.2 5.7 3.2 2.6 4.3 1,859
< 1 cigarette/day
Will smoke 41.7 18.4 19.5 14.0 6.4 36
Will not smoke 58.4 14.7 9.7 9.7 7.5 208
Total 559 15.2 1. 10.4 73 244
1-5 cigarettes/day
Will smoke 323 3.0 155 230 26.2 83
Will not smoke 318 5. 15.9 23.0 235 125
Total 32.0 4.7 15.7 23.0 246 208
About 1/ pack/dayv
Will smoke 15.5 4.9 6.5 21.0 32.1 115
Will not smoke 17.6 25 6.3 21.1 52.3 81
Total 16.4 3.9 6.5 21.1 52.2 196
> 1 pack/day
Will smoke 13.3 22 3.2 9.6 71.8 153
Will not smoke 13.2 1.6 5.3 6.3 73.6 72
Total 13.3 2.0 38 &5 724 225
Grand Total 67.0 6.0 5.2 6.6 15.2 2,731

Source: Tnstitute for Social Research, University of Michigan (unpublished data).
*Entries are row percentagoes.
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one-half pack—or even as little as one to five cigarettes—
per day in high school.  Expectations were predictive
only for those smokers who smoked less than one ciga-
rette per day; 58 percent of those who thought they
probably or definitely would be smoking in the future
did, in fact, continue to smoke, whereas only 42 percent
of those who did not expect to smoke in the future did
smoke.  Among seniors who had never smoked, less
than 2 percent thought they would be smoking in five
vears (Table 19). This small group did, in fact, have a
higher rate of subsequent smoking (45 percent) than
never smokers who did not expect to be smoking in five
vears (15 percent) (Table 22).

Thus, the expectation to avoid smoking seemed to
make some difference among nonsmokers and very light
smokers in highschool, although very few seniors in these
groups reported an expectation to smoke. On the other
hand, among light, moderate, and heavy daily smokers, the
expectation to abstain from smoking in the future seemed
overwhelmed by the strong forces that tend to maintain or
advance smoking behavior once it is established. One
implication of these results is that young, people should be
made aware of thestrongly addictive nature of nicotine and
its ability to overwhelm future good expectations. Clearly,
prevention is the major goal, but inimediate cessation is of
critical importance for adolescents, even for those who
smoke very little in high school.

Smoking and Other Drug Use

In Chapter 2, tobacco use is discussed as a possible
predictor of other drug use (see "Smoking as a Risk
Factor for Other Drug Use” and “Smokeless Tobacco
Use as a Risk Factor for Other Drug Use”). The present
chapter preseats detailed information on high school
seniors’ usage patterns for cigarettes, alceiol, marijuana,
cocaine, inhalants, and smokeless tobacco. Both preva-
lence of past-month use and comparisons of the self-
reported age at first use of each will be presented.

Prevalence of Smoking and Other Drug Use

Among high school seniors in the MTFP studics,
the majority of alcohol users (60 percent) and smokeless
tobacco users (57 percent) did not smoke (Table 23). The
majority of marijuana (62 percent), cocaine (68 percent),
and inhalant (56 percent) users smoked cigarettes. Ciga-
rette smoking prevalence was from 1.9to 3.9 times higher
among users of these drugs than among nonusers.

Although most drinkers (60 percent) did not
smoke, almost all smokers (88 percent) were drink-
ers. Almost one-half (45 percent) of cigarette smok-
ers were also marijuana smokers, 11 percent were
cocaine users, 5 perceni used inhalants, and 33 per-
cent used smokeless tobacco (which will be discussed
separately late~ in this chapter). The prevaience of

Table 23. Prevalence (%) of cigarette smoking among users of other d~1gs and prevalence of other drug
use among smokers,* high school seniors, Monitoring the . uture Project, United States,

1985-1989
Prevalence of Prevalence of
smoking among smoking among Prevalence of Prevalence of

users of other nonusers of drug use among  drug use among
Other substances drugs other drugs smokers nonsmokers
Alcohol 4.0 10.3 87.6 54.8
Marijuana 62.1 20.3 449 11.2
Cocaine! 68.1 27.2 109 2.1
Inhalants? 56.1 28.5 1.8 1.5
Smokeless tobacco® 43.0 224 325 15.6

Source: Ceneers for Discase Control and Prevention, Office on Smwoking, and Health (unpublished data).
*Any use of cigarettes or other drugs during the past month,

"o

'Includes “coke,” "crack,” and “rock.”
'Glue, acrosols, laughing gas, etc.

“Males only, 1986-1989 senior classes only.
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other drug use was from 1.6 to 5.2 times more preva-
lent among cigarette smokers than nonsmokers.

Grade When Smoking and Other Drug Use Begins

MTEFPD data from 1986 through 1989 were merged
to observe the grade at which seniors reported trving
cigarettes, smokeless tobacco, alcohol, marijuana, and
cocaine (Figure 8). Among cver smokers, 31 percent
tried their first cigarette by the sixth grade, and 61 per-
cent first smoked by the eighth grade. Among those who
had used smokeless tobacco, 23 percent had first done so
by the sixth grade, and 53 percent by the cighth grade.
Proportionately fewer users of alcohol, marijuana, and
cocaine initiated use as early as respondents initiated use
of cigarcttes and smokeless tobacco. Thirty-four percent
of alcohol users, 26 percent of marijuana users, and 6
percent of cocaine users first tried these drugs by the
eighth grade.

By the 12th grade, only 8 percent of MTFD respon-
dents had not tried cigarettes or alcohol; 68 percent had

Surgeon General's Report

tried both, and 24 percent had tried alcohol but not
cigarettes (Table 24). Of those students who had tried
both cigarettes and alcohol by 12th grade, almost half (49
percent) had tried cigarettes before trying alcohol; 33
percent had tried both at about the same time.

About 30 percent of all students had not tried ciga-
rettes or marijuana by the 12th grade (Table 25); 44 percent
had tried both, and 22 percent had tried cigarettes but not
marijuana. Of those who had tried both by 12th grade,
most students (65 percent) had tried cigarettes before mari-
juana; 23 percent had tried both at about the same time.

About one-third of seniors (34 percent) had not
tried cigarettes or cocaine; 12 percent had tried both, and
over half (53 percent) had tried cigarettes but not cocaine
(Table 26). Of those who had tried both by 12th grade, 90
percent had tried cigarettes before trving cocaine, and 9
percent had tried both at about the same time.

These data support the contention that tobacco use
falls early in the sequence of drug use for voung adoles-
cents and therefore may be considered a “gateway” drug,.

Figure 8. Grade when respondents (high school seniors) first tried cigarettes, smokeless tobacco, alcohol,
marijuana, and cocaine, among respondents who had ever used these substances by grade 12,
Monitoring the Future Project, United States, 1986-1989
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Source: Centers for Discase Control and Prevention. Office on Smoking and Health (unpublished data).
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Table 24. Percent distribution of high schooi seniors (N |weighted] = 19,831), by grade in which they first
(if ever) used cigarettes and alcehol, Monitoring the Future Project, United States, 1986-1989

Grade when respondent first tried alcohol

Grade when

respondent
first tried Never Row
cigarettes <6 7-8 9 10 i1 12 used total
<6 4.2 7.2 19 25 15 0.6 0.3 212
7-8 13 80 6.4 3.1 13 0.5 0.2 20.8
9 0.4 20 4.9 24 1.0 0.4 0.1 11.1
10 0.3 1.1 1.9 238 1.0 0.3 * 7.4
11 0.2 0.5 1.2 1.6 1.6 0.3 0.1 5.5
12 0.1 0.3 0.5 0.6 0.6 0.6 0.1 2.7
Neverused 2.0 38 53 53 4.7 238 7.5 314

Source: Centers for Discase Control and Prevention, Office on Smoking and Health tunpublished data),
* < 0.05.

Note: Totals mayv not equal the sum of individual percentages because of rounding,

Table 25. Percent di :tribution of high school seniors (N [weighted] = 20,657), by grade in which they first
(if ever) tri :d cigarettes and marijuana, Monitoring the Future Project, United States, 1986-1989

Grade when respondent first tried marijuana

Grade when

respondent
first tried Never Row
cigarettes <6 7-8 9 10 11 12 used total
<6 2.0 15 33 2.2 1.4 0.8 6.2 20.3
7-8 0.3 4.1 4.4 29 1.5 0.8 5.8 19.8
9 0.1 05 2.5 2.3 1.2 0.6 35 10.7
10 0l (0.2 0.5 1.7 1.4 0.5 2.6 6.9
11 * 0.1 0.3 0.4 1.3 0.6 25 5.2
12 * * 0.1 0.2 .2 0.5 1.5 2.6
Never used 0.2 0.5 0.9 0.9 0.9 0.6 30.5 345

Source: Centers for Disease Control and 'revention, Oftice on Smoking and Health (unpul-lished data).
*< (.03,

Note: Totals mav not equal the sum of individual percertages because of rounding,.
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Table 26. Percent distribution of high school seniors (N [weighted] = 21,007), by grade in which they first
(if ever) used cigarettes and cocaine, Monitoring the Future Project, United States, 1986-1989

Grade when respondent first tried cocaine L
Grade when

respondent
first tried Never Row
cigarettes <6 7-8 9 10 11 12 used total
<6 0.1 0.4 0.9 1.2 14 0.9 15.4 20.3
7-8 * 02 0.6 1.1 1.3 0.9 15.6 19.7
9 * * 0.2 0.5 0.6 0.3 9.0 10.7
10 * * * 0.2 0.4 0.2 6.1 7.0
11 * * * * 0.2 0.2 4.8 5.2
12 * * * * * 0.1 2.5 2.6
Never used * * 01 0.2 0.2 0.3 33.8 34.5

Source: Centers for Disease Control and Prevention, Office on Smoking and Health (unpublished data).
* <0.05.

Note: Totals mav not equal the sum of individual percentages because of rounding.
3 £

Table 27. Percentage of high school students who used {obacco, by behaviors that contribute to
unintentional and intentional injuries, Youth Risk Behavior Survey, United States, 1991

Current Current
Any Current frequent smokeless

Risk behavior Number cigarette use®  cigarette use'  cigarette use! tobacco use®
Seat belt use*

Always 2,908 60.2 17.8 6.8 13.5

Most the time/sometimes 5,651 70.1 26.3 114 17.6

Rarely/never 3,548 80.6 40.3 21.8 26.5
Physical fightingl

0 times 6,864 63.9 20.3 8.1 139

1-5 times 4,358 77.8 354 17.3 23.2

2 6 times 789 82.6 49.3 305 321
Weapon carrying™**

0 davs 8,703 65.5 22.6 9.4 133

21 day . 3171 82.8 1.1 222 275
Attempted suicide?

0 times 10,060 68.2 24.8 10.6 17.8

21 time 824 85.0 525 338 336

Sources: Centers for Discase Control and Prevention (CDC), Division of Adolescent and School Health (unpublished data);
CDC, Office on Smoking and Health (unpublished data).

*During the respondent’s litetime.

"Cigarette use on 2 1 day during the 30 davs preceding the survey.
'Cigarette u~c on 2 20 days during the 30 davs preceding the survev.
“Puring the 30 davs preceding the survey; includes chewing tobacco or snuff; males only.
*When riding in a car driven by someone elsc.

uring the 12 months preceding the survey.

**During the 30 davs preceding the survey; includes any weapon such as a gun, knife, or club.
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Cigarette use is most likely to precede use of other sub-
stances and to be prevalent among users of other drugs.

Cigarette Smoking and Other Health-Related
Behaviors

Available data on the relationships between ciga-
rette smoking and other health-related behaviors are
derived from cross-sectional studies and thus suggest
that other behaviors may covary with adolescent smok-
ing. Even if the direction of influence is not established,
information on the extent of these relationships is useful
for intervention, since such data may suggest a syn-
drome of health-compromising behaviors that need to
be considered together.

Data from the 1991 YRBS indicate that high school
students who reported practicing other selected health-
risk behaviors were more likely to be past-month or
frequent smokers than were those who reported fewer
selected health-risk behaviors. For example, students in
the survey were more likely to be past-month or fre-
quent smokersif they rarely or never wore seat belts, had
participated in a physical fight six or more times during
the preceding vear, had carried weapons one or more

days during the preceding month, or had made one or
more suicide attempts during the preceding year (Table
27). Students were also more likely to be past-month or
rrequent smokers if they had ever had sexual intercourse,
had had sexual intercourse with four or more partners
during their lifetime, or had not used a condom during
their most recent sexual intercourse (Table 28). These
relationships for sexual risk behaviors held for males
and females, regardless of age (CDC, OSH, unpublished
data). Lastly, students were more likely to be past-
month or frequent smokers if they had not participated
on any sponsored sports teams during the preceding
year or if they had used steroids without a doctor’s
prescription (Table 29).

Cigarette Smoking and Health Status

Pregnancy and Smoking

Data on maternal smoking status during pregnancy
are recorded on birth certificates in 43 states and the
District of Columbia (NCHS 1992b). In these states, the
overall maternal smoking prevalence was 20 percent in
1989. Maternal smcking among adoelescent women

Table 28. Percentage of high school students who used tobacco, by sexual risk behaviors, Youth Risk
Behavior Survey, United States, 1991
Any Current Current Current
cigarette cigarette frequent smokeless

Risk behavior Number use* use' cigarette use! tobacco use®
Sexual intercourse®

No 5,011 55.1 13.8 3.1 129

Yes 6,508 82.6 38.8 20.7 239
Number of sexual partners®

1-3 4,048 81.0 338 15.4 232

> 4 2,443 85.4 479 30.3 249
Cendom usel

No 2,494 86.4 46.2 275 238

Yes 2,091 793 360 18.5 260.6

Sources: Centers for Discase Contro) and Prevention (CDC), Division of Adolescent and School Health (unpublished data);

CDC, Office on Smoking and Health (unpublished data).
* NDuring the respondent’s lifetime.

' Cigarette use on 2 1 day during the 30 davs preceding the survey.
! Cigarette use on 2 20 days during the 30 davs preceding the survey,

* Any smokeless tobacco use, including chewing tobacco or snuff, during the 30 days preceding the survey; males only,

' During the respondent’s lifetime.

I During last sexual intercourse, among students who had sexual intercourse during the 3 months preceding the survey.
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Table 29. Percentage of high school students who used tobacco, by participation on sports teams and
steroid use, Youth Risk Behavior Survey, United States, 1991
Any Current Current Current
cigarette cigarette frequent smokeless
Category Number use* use' cigarette use! tobacco use®
Participation on sports teams®
Total
0 teams 5,738 73.6 313 17.2 6.6
21 team 6,429 67.2 243 8.9 13.5
Fumnale
0 teams 3,608 720 29.0 14.3 0.7
21 team 2,635 66.3 248 9.6 2.1
Male
0 teams 2,125 76.1 348 21.6 135
21 team 3,794 67.8 239 8.4 21.0
Steroid use?
Total
0 times 11,868 69.7 26.8 12.1 97
2 1 time 382 87.2 54.8 35.7 38.7
Female
0 times 6,164 69.3 269 12.2 1.1
21 time 116 885 61.8 29.9 16.5
Male
0 times 5,700 70.0 26.6 12.0 18.1
2 | time 265 86.8 52.6 27.0 446

Source: Centers for Discase Control and Prevention, Division of Adolescent and School Health (urpublished data).

*During the respondent’s lifetime.

"Cigarette use on 2 1 day during the 30 davs preceding the survey.,

FCigarette use on 2 20 davs during the 30 davs preceding the survey.
*During the 30 davs preceding the survey; includes chewing tobacco or snutf.

'During the 12 months preceding the survey; includes sports teams sponsored by school and other organizations.

During the respondent's litetime, without a doctor's prescription.
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(under 20 years old) was highest among women aged 18
and 19 (24 percent) and lowest among women vounger
than 15 vears of age (8 percent) (Table 30). White non-
Hispanic adolescent mothers were more likely to have
smoked during pregnancy than white non-Hispanic
mothers 20 through 49 vears old. Black non-Hispanic
adolescent mothers were less likely tohave smoked than
those 20 through 49 vears old; Hispanic adolescent moth-
ers were about as likely as older Hispanic mothers to
have smoked. Among the mothers who smoked during
pregnancy’, about 23 percent of those vounger than 15
vears of age smoked more than 10 cigarettes per day; 34
percent of mothers 15 through 19 years old, and 14
percent of mothers 20 through 49 years old smoked more
than 10 cigarettes per day during the pregnancy (NCHS
1992b).

Self-Reported Indicators of Health Status Among
Smokers

The MTEP collected data on self-reported indica-
tors of health status among the nation’s high school
seniors. A five-category scale of lifetime smoking history
was constructed from questions on lifetime smoking and
on the grade in which the respondent began smoking
daily (Table 31). Nine measures of health status were
analyzed in terms of lifetime smoking history. Adjusted
odds ratios were calculated by regressing, the logit-trans-
formed prevalence of each health measure over the prior
vear on the variable for lifetime smoking history and on
the covariates of current marijuana use, lifetime cocaine
use, parentaleducation, and time (Hosmerand Lemeshow
1989). Alcohol use was also included as a covariate for
the measures of staving at home because of not feeling
well and of overall physical health. Current smokers
were more likely than never smokers to report all of the
svmptoms or indicators listed. A trend test (using the
lincar contrast of the estimated regression coefficients for
smoking history [Miller 1986]) revealed that these

Table 30.

adolescent smokers were more likely than never smok-
ers to experience all but two of the health status measures
(e.g., sinus congestion and sore throat).

Self-Reported Indicators of Nicotine Addiction
Among Smokers

The rescarch of McNeill (McNeill et al. 1986;
McNeill, Jarvis, West 1987, McNeill 1991) has demon-
strated the presence of nicotine addiction in young smok-
ers (11 through 16 vears old) in Great Britain. A majority
of these young smokers expericnced withdrawal symp-
toms during abstinence or had some difficulty quitting
{McNeilletal. 1986; McNeill, Jarvis, West 1987). The 1991
NHSDA asked 12- through 18-year-oids questions that
probed various components of nicotine addiction
(USDHHS 1988b). Current smokers whe had sinoked at
least 10C cigarettes in their lifetime were the most likely
of adolescent smokers to report having experienced sev-
eral indicators of nicotine addiction (Tabic 32). Four of
every five of these heavier smokers who tried to cut
down on cigarettes during the previous 12 months had
failed. Seventy percent felt that they needed or were
dependent on cigarettes.

Persons who had smoked at least 100 ¢igarettes in
their lifetime but none in the last month svere the next
most likely to report that thev felt dependent on cigarettes
and that they had experienced withdrawal during the
previous 12 months. These persons were more likely to
have become regular smokers than were those who had
not vet smoked 100 cigarettes. Though these respon-
dents were more likely to show signs of addiction, they
were evidently able to discontinue smoking for at icast
one month—a finding consistent with the observation
that less-addicted smokers are more able to quit
(USDHHS 1988b).  Respondents who had not simoked
100 cigarettes by the time they were surveved appeared
less likely to become addicted to nicotine than those who
had smoked at least 100 cigarettes.

Cigarette smoking prevalence (%) during pregnancy among inothers of live-born infants, by age

and race/Hispanic origin, 43 states and the District of Columbia, 1989

Age (years)
Ruce/Hispanic origin <15 15-17 18-19 20-49
Overall 7.7 19.0 23.9 19.1
White, non-l ispanic 21.2 32.1 3.3 20.5
Black, non-1 lispanic 27 (.2 10.4 20.2
Hispanic 59 7.5 8.7 8.0
Source: National Center tor Health Statistics (1992b). o -
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Table 31. Adjusted odds ratios* (and 95% confidence intervals) for symptoms of diseases and smoking status
among high school seniors who have smoked occasionally or regularly, Monitoring the Future

Project, United States, 1982-1989

Self-reported
symptom/
indicator'

Have smoked
occasionally,
but not
regularly

Smoked regularly at
one time, but not in
the past 30 days

Smoke regularly
now, began daily
smoking in
grades 10-12

Smoke regularly now,
began daily smoking
by grade 9

Shortness of
breath when not
exercising

Chest cold

Sinus conges-
tion, runny nose,
sneezing

Coughing spells

Cough with
phlegm or blood

Wheezing or
gasping

Sore throat or
hoarse voice

Staved home
most or all of
dav because not
feeling well!

Overall physical
healthts

1.38 (1.24,1.52)

1.34(1.23, 1.46)

1.31 (1.20, 1.44)

1.33 (1.24, 1.43)

1.42 (1.28, 1.56)

1410126, 1.48)

1.36 (1.26, 1.48)

1.43(1.31, 1.55)

147 (1.32, 1.63)

1.90 (1.56, 2.31)

1.34 (1.13, 1.60)

0.99 (0.83,1.19)

1.28 (1.11, 1.48)

1.73 ( 1.44, 2.09)

2.45(1.99,3.01)

1.07 (0.92, 1.26)

1.38(1.17, 1.62)

2.39 (1.98, 2.90)

2.32(2.03, 2.64)

1.53 (1.35,1.73)

1.17(1.02, 134

2.04(1.83,2.27)

2.31(2.02,2.63)

2.36 (2.06, 2.70)

1.34(1.19,1.52)

1.53 (1.35,1.73)

1.98 (1.72, 2.28)

2.72 (2.40, 3.08)

1.72(1.52,1.93)

1.19 (1.05, 1.35)

2.20 (1.98, 2.45)

2.32 (2.04. 2.64)

2.57 (2.25, 2.95)

1.17 (1.04, 1.32)

1.56 (1.39, 1.76)

2.08 (1.81, 2.38)

Source: Centers for Disease Control and Prevention, Office on Smoking and Health (unpublished data).

*Adjusted for past-month marijuana usé, lifetime cocaine use, parental education, and time. QOdds ratios are relative to
those for seniors who had cither never smoked cigarettes or had smoked cigarettes once or twice only.

‘Occurrence during, the previous 30 davs, with the exeption of overall physical health.

TALo adjusted tor past-month afcohol use,

“Odds ratios based on the percentage who reported that their he dth was poorer than average during the preceding vear.
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Table 32. Self-reported indicators of nicotine addiction among 12-18-year-olds (N = 1,589), by smoking
history, National Household Surveys on Drug Abuse, United States, 1991

Smoking history*
Have simoked Have smoked Have smoked Have smoked
1-99 2100 1-99 2100
cigarettes, cigarettes, cigarettes cigarettes
but none in but none in and smoked in  and smoked in
past month past month past month past month
Indicator* (%) (%) (%) (%)
Tried to cut down on 43.7 722 449 734
use of cigarettes
Unable to cut down on 46.9 404 59.5 81.2
use of cigarettes?
Felt need to have more 10.9 14.2 12.2 271
cigarettes to get the same effect
Felt need to have cigarettes 12.2 372 16.2 70.1
or felt dependent on
cigarettes
Felt sick because of stopping 159 249 14.1 374

or cutting down on cigarettes?

Source: Centers for Disease Control and Prevention, Office on Smoking and Health (unpublished data).
*Among people who smoked cigarettes at all in the past 12 months.

*Occurrence during the past 12 months.

!Analvsis limited to people whe tried to cut down on cigarettes during the last 12 months.

Smokeless Tobacco Use Among Young People in the United States

Recent Patterns of Smokeless Tobacco Use

Ever Use of Smokeless Tobacco

The overall national estimates for adolescents who
had tried smokeless tobacco were 18 percent for 12-
through 18-year-olds in the 1989 TAPS, 13 percent for the
same age group in the 1991 NHSDA, and 32 percent for
high school seniors surveyed by the MTFI” in 1992 (Table
33). In all three surveys, males were much more likely
than females to have tried smokeless tobacco. White
males were more likely than any other subgroup to have
tried this product.

The prevalence of adolescents who had used smoke-
less tobacco increased with increasing age.  Twenty-
cight percent of 17- and 18-year-old TADPS respondents,
21 percent of 17- and 18-vear-old NHSDA respondents,

and 32 percent of high school seniors in the 1992 MTFP
survev reported that they had tried smokeless tobacco.
Adolescents in the northeast region of the United States
were less likely than those in the other regions to have
tried smokeless tobacco.

Current Use of Smokeless Tobacco

Available data suggest that there was an increase
in the use of smokeless tobacco among adolescents
between 1970 and the mid-1980s. The prevalence of
chewing tobacco use was 1.2 percentamong 17- through
19-year-old males in the 1970 NHIS (USDHHS 1986,
1989b), 3.0 percent among 16- through 19-year-old males
in the 1985 Current Population Survey (Marcus ct al.
1989; USDHHS 1986), and 5.3 percent among, 17- through
19-year-old males in the 1986 Adult Use of Tobacco
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Table 33. Percentage of young people who have ever used smokeless tobacco, by gender, race/Hispanic
origin, age/grade, and region, Teenage Attitudes and Practices Survey (TAPS), National
Household Surveys on Drug Abuse (NHSDA), Monitoring the Future Project (MTFP),

United States, 1989, 1991, 1992

Characteristic TAPS* NHSDA' MTEFP#
Overall 18.4 13.2 324
Gender
Male 31.3 223 53.7
Female 4.4 35 12.1
Race/Hispanic origin
White, non-Hispanic 2.4 16.6 38.2
Male 38.6 28.4 61.6
Female 4.8 4.4 15.2
Black, non-Hispanic 7.6 +.5 10.7
Male 11.9 6.7 18.0
Female 3.1 2.1 4.9
Hispanic 8.1 4.8 NA®
Male 134 8.8 NA
Female 23 0.5 NA
Age/grade
12-14 vears 9.6 6.5
15-16 vears 208 15.0
17-18 vears 28.2 209
8th grade 20.7
10th grade 26.6
12th grade 2.4
Region
Northeast 14.0 9.0 25.:
North Central 19.7 14.0 38
South 214 139 i
West 15.8 14.5 32.0

Sources: 1989 TAPS: Centers for Discase Control and Prevention (CDC), Office on Smoking and Health (OSH) (unpub-
lished data); 1991 NHSDA: CDC, OSH (unpublished data); 1992 MTEP: Johnston, O'Mallev, Bachman (in press); Institute

for Social Research, University ¢f Michigan (unpublished data).

1989 TAPS, aged 12-18 vears.  Based on response to the question, “Have vou ever tried using chewing tobacco or snuft?”
1991 NHSDA, aged 12-18 vears. Based on response to the question, “W hen was the most recent time vou used chewing
tobaceo or snutf or other smokeless tobacco? (“Never used smokeless tobacco in lifetime” was a precoded response.)
11992 MTFP survey of high school seniors. Based on response to the question, “Have vou ever taken or used smokeless
tobacco (snuff, plug, dipping tobacco, chewing tobacco)?” Respondants who reported that they had taken or used smoke-

loss tobacco at least once or tawice were classified as ever users.

*With the exception of data for 8th- and 10th-grade students, all other data points tor the MTED survevs reflect estimates for

high «chool seniors.
WA = Not available,

96 Lpidemiology




Aruitoxt provided by Eric:

Preventing Tobacco Use Among Young People

Survey (AUTS) (USDHHS 1989b). The same surveys
indicated that the prevalence of snuff use was 0.3 percent
among 17- through 19-year-old males in 1970, 2.9 percent
among 16- through 19-year-old males in 1985, and 5.3
percent among 17- through 19-year-old males in 1986.

In the 1986-1989 MTFP surveys, high school se-
njors’ past-month use of smokeless tobacco declined
slightly for all respondents (from 12 to 8 percent), for
whites (from 13 to 10 percent), and for males (from 22 to
16 percent) (Bachman, Johnston, O'Malley 1987, 1991;
Johnston, Bachi n, O’'Malley 1991, 1992). In the 1992
MTFP survey, h wever, past-month use of smokeless
tobacco was 11 percent for all respondents, 14 percent for
whites, and 21 percent for males (ISR, University of
Michigan, unpublished data). Inthe NHSDA, the preva-
lence of past-month use of smokeless tobacco among 1.2-
through 17-year-old males was 6.6 percent in 1988 and
5.3 percent in 1991 (USDHHS 1989, 1992a). In the same
survey, use of smokeless tobacco in the past vear was
estimated to be 11.1 percent in 1985, 7.0 percent in 1988,
6.1 percent in 1990, and 6.1 percent in 1991. A parallel
decline has been reported among young adults (18
through 25 vears old): the prevalence of past-vear use of
smokeless tobacco in this groupwas 11.1 percent in 1985,
8.9 percent in 1988, 9.2 percent in 1990, and 8.7 percent in
1991 (USDHHS 1988a, 1989a, 1991a, 1992a).

The reduction in the late 198(s may be attributed to
increased awareness resulting from several events: (1)
the much-publicized Sean Marsee case, i which a star
high school athlete who used snuff died of oral cancer
(Fincher 1985); (2) the 1986 convening of a major national
conference on smokeless tobacco use and the 1986 release
of a report by the Advisory Committee to the Surgeon
General on smokeless tobacco (Joirnal of the American
Medical Association 1986; USDFIHS 1986); (3) the intro-
duction in 1986 of health warnings on smokeless tobacco
packages and advertising; and (4 the enactment in 1986
of a ban on the advertising of smokeless tobacco prod-
ucts through the electronic media (USDHHS 1989,
1992b).

The overall national prevalence estimates for cur-
rent smokeless tobacco use (within the 30 days preced-
ing the survey) were 3 percent for past-month users
among, persons 12 through 18 vears old surveved in the
1991 NHISDA (reflecting about 800,000 users), 11 percent
for high school seniors in the 1992 MTFP survey, and 11
pereent for students in grades 9-12 in the 1991 YRBS
(Table 3. Current use was substantiallv more preva-
lent among males than females; 6 percent of the males in
the NHSDA and 20 percent of the males in the other two
survevs reported currert use, whereas only about | per-
cent of the females in the three surveys reported current
use. Smokeless tobacco use was highest among, white

males; Hispanic males had the next highest prevalence,
and black males had the lowest. Although reliable na-
tional data are not currently available on smokeless to-
bacco use among American Indian and Alaskan Native
adolescents, local surveys have reported very high preva-
lence (e.g., CDC 1987, 1988; Schinke et al. 1987; Hall and
Dexter 1988; see also "Sociodemographic Factors in the
Initiation of Smokeless Tobacco Use” in Chapter 4).

Smokeless tobacco use increased with increasing
age in the NHSDA survey of 12- through 18-y ear-olds
and by grade in the 1992 MTEP survey, but did not
change appreciably among students in the four high
school grades surveved by the YRBS.

Individual YRBS surveys conducted in several state
and local communities found that male high school stu-
dents were far more likely than females to use smokeless
tobacco (Table 35); nonetheless, smokeless tobacco was
used bv as much as 10 percent of female respondentsin a
given state survey. In some states (Alabama, ldaho,
South Dakota, Colorado, Wyoming, and Montana), males
were as likely to report current smokeless tobacco use as
they were to report current cigarette use (see Table 3).

The 1992 MTFP survey gathered data on the fre-
quency of smokeless tobacco use among approximately
2,600 higl: school seniors (ISR, University of Michigan,
unpublished data). Users were classified according to
the number of days they had used smokeless tobacco
over a period of 30 davs. Thirty-eight percent of male
users and 20 percent of female users reported tl..t they
had used smokeless tobacco at least once everv day.
Seventy percent of the female users reported that they
had used the product less than once each weck. Thirty-
nine percent of white users and 12 pereent of black users
reported daily use of smokeless tobacco. Almost 60 per-
cent of the black users reported that they had used the
produet less than once each week. Among past-month
users, 46 pereent of those living in the West and 43
percent of those from the South had used smokeless
tobacco at least once each dav. Thirty-three percent of
users who lived in the north-central and 22 percent from
the northeast United States used smokeless tobacco ona
dailv basis.

Use of Smokeless Tobacco and Cigarettes

As was shown in Table 23, 43 percent of male high
school seniors who used smokeless tobacco also smoked
cigarettes.  Tobacco, either in the form of cigarettes or
smokeless tobacco, was used by 15 percent of 12- through
18-year-olds in the 1991 NHSDA, 32 percent of high
school students in the 1991 YRBS, and 33 percent of high
school seniors in the 1992 MTEDP (Table 36). Males were
substantially more likely than females to use tobacco.
Regardless of gender, the prevalence of tobaceo use for
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Tabie 34. Percentage of young people who currently (within the past 30 days) use smokeless tobacco, by
gender, race/Hispanic origin, age/grade, and region, National Household Surveys on Drug
Abuse (NHSDA), Monitoring the Future Project (MTFP), Youth Risk Behavior Survey
(YRBS), United States, 1991, 1992

Characteristic NHSDA* MTFP! YRBS?®
Overall 3.4 4 10.5
Gender
Male 6.0 20.8 19.2
Female 0.6 2.0 1.3

Race/Hispanic origin

White, non-Hispanic 4.4 135 13.0
Male 8.1 239 23.6
Female 0.5 25 1.4

Black, non-Hispanic 0.7 25 2.1
Male ' 0.5 5.2 36
Female 0.8 0.2 0.7

Hispanic 12 NAY 3.5
Male 2.1 NA 0.7
Female 0.3 NA 0.6

Age/grade

12-14 years 1.5

15-16 vears 3.6

17-18 vears 59

8th grade 7.0

9th grade 4.0

10th grade Y.6 10.1

11th grade 12,1

12th grade 1.4 10,7

Region

Northeast 0.8 8.2 8.8

North Central 39 12.3 13.3

South 4.0 125 8.6

Wost 39 11.1 10.5

data); 1992 MTFP: [ohnston, O'Malley, Bacl.man (in press); Institute for Social Research, University of Michigan tinpub.
lished data); 1991 YRBS: CIDC (1992¢); CLC, Division of Adolescent and School Health (unpublished data).

*1991 NHSDA, aped 12-18 vears. Based on response to the question, “When was the most recent time vou used chewmg,
tobacco or snuff or other smokeless tobacean?”

11992 MTEP survey of high school seniors. Based on response to the question, “How trequently have vou taken smokeless
tobacco during the past 30 days?”

"With the exception of data for 8th- and 10th-grade students, all other data points tor the MTH? survey retlect estimates for
high school seniors.

#1991 YRBS, grades 9-12. Based on response to the question, “During the past 30 davs, did vou use chewing tobaceo, anchas

Redman, Fevi Garrett, or Beechnut, or snutt, such as Skoal, Skoa, Bandits, or Copenhagen?”
WA = Nat available.
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Table 35. Percentage of high school students who use smokeless tobacco, by gender, Youth Risk Behavior

Surveys, United States and selected U.S. sites, 1991

Site

Smokeless tobacco use*

Female Male Total
Weighted data

National survey 1 19 10

State surveys
Alabama 2 31 16
Georgia 2 22 12
ldaho 3 24 14
Nebraska 2 26 14
New Mexico 4 27 16
New York' 2 19 1
Puerto Rico? 0 5 2
South Carolina 2 20 11
South Dakota 10 29 20
Utah 2 12 7

Local surveys
Chicago 2 5 3
Dallas 1 7 4
Fort Lauderdale 1 9 4
Jersey City 1 6 3
Miami 1 6 3
Philadelphia 2 6 4
San Diego 1 7 4

Unweighted data®

State surveys
Colorado! 6 32 19
District of Columbia? 2 5 4
Hawaii 2 14 8
Montana 7 33 20
New Hampshire 4 22 13
New Jersey! 2 14 7
Oregon 5 28 16
Pennsylvania’ 2 29 16
Tennessee 1 34 17
Vosconsin 3 19 11
Wyoming 5 31 19

Local surve s
Boston 1 5 3
New York City 1 5 3
San Francisco 2 6 4

Source: Centers for Disease Control (1992d).

*Respondents used chewing tobacco or snuff on 1 or more of the 30 days preceding the survey.

'Surveys did not include students from the largest city.
ICategorized as a state for furding purposcs.

“Fourteen sites had overall response rates below 60 percent or had unavailable documentation; weiglhted estimates

were not reported.
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Table 36. Percentage of young people who currently {within the past 30 days) use cigarettes and/or
smokeless tobacco , by gender, race/Hispanic origin, region, and age/grade, National Household
Surveys on Drug Abuse (/NHSDA), Monitoring the Future Project (MTFP), Youth Risk
Behavior Survey (YRBS), United States, 1991, 1992

Characteristic NHSDA* MTEP! YRBS! .
Overall 15.1 332 318
Gender
Male 17.1 388 358
Female 13.0 27.3 27.6
Race/Hispanic origin®
White, non-Hispanic 17.9 38.4 3.2
Male 20.3 43.0 10.0
Female 15.4 333 32.0
Black, non-Hispanic 6.0 8.8 13.7
Male 6.6 14.3 16.0
Female 54 4.5 v 11.6
Hispanic 10.9 NA= 28.1
Male 10.8 NA 33.6
Female 10.9 NA 23.1
Age/grade
12-14 years 51
15-16 years 16.2
17-18 vears 28.5
8th grade 20.5
9th grade 26.7
10th grade 27.6 29.6
11th grade 356.3
12th grade 332 347
Region
Northeast 28.2 35.1
North Central 17.0 377 40.8
South 14.5 30.3 28.8
Woest 14.2 30.0 27.6

Sources: 1991 NHSDA: Centers for Discase Control and Prevention (CDC), Office on Smoking and Health (unpublished
data); 1992 MTEP: Johnston, O'Malley, Bachman (in press); Institute for Social Research, University of Michigan (unpub-
lished data); 1991 YRBS: CDC, Division of Adolescent and School Health (unpublished data).

*1991 NHSDA, aged 12-18 vears. Based on responses Lo the questions, “When was the most recent time you smoked a
ciearette?” and “When was the most recent time you used chewing tobacco or snuff or other smokeless tobacco?”

a2 MTFP surveys of high school seniors. Based on responses to the questions, "How frequently have you smoked
cigarettes during the past 30 days?” and “How frequently have vou taken smokeless tobacco during the past 30 days?”
991 YRBS, grades 9-12. Based on responses to the questions, “During the past 30 days, on how many days did you smoke
cigarettes?” and “During the past 30 davs, did vou use chewing tobaceo, such as Redman, Levi Garrett, or Beechnut, or
snuff, such as Skoal, Skoal Bandits, or Copenhagen?”

SNA = Mot available.
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white adolescents was higher than for Hispanics and
blacks. Tobacco use increased with increasing age and
was most common in the north-central region of the
United States.

Sociodemographic Risk Factors for Smokeless
Tobacco Use

Current use of smokeless tobacco among male
high school seniors varied according to scveral
sociodemographic indicators, as shown by the 19861989
MTEP surveys (N [weighted] = 5,277). The prevalence of
current smokeless tobacco use was 28 percent among
those who lived alone, 29 percent among those living in
father-only households, 16 percent among those living in
mother-only households, and 20 percent among those
living with both parents. Current use was more common
among maleseniorsliving on farms (34 percent) and inthe
country (31 percent) than among those living inmedium-
sized to very large cities or suburbs (11 to 17 percent). The
prevalence of current use was greater among students
who rated their academic performance as average (25
percent) or below average (26 percent) than among those
whorated their performance as slightly aboveaverage (18
percent) or far above average (16 percent). Smokeless
tobacco use was more common among male seniors who
Slanned to enter the armed forces after high school than
among those who did not have such plans (23 vs. 19
percent). Theself-reported importance of religion did not
affect the prevalence of smokeless tobacco use among
these MTFP seniors.

Crade When Smokeless Tobacco Use Begins

The grade distribution for swhich MTFP seniors
reported first trving smokeless tobacco was more similar
to that reported for cigarettes than it was for those re-
ported for alcohol, marijuana, and cocaine (Figure 8).
Among, seniors who had used smokeless tobacco, 23
percent had first done so by grade six, 53 percent by
grade eight, and 73 percent by the ninth grade.

Attempts to Quit Using Smokeless Tobacco

Twenty-two percent of the male high school
seniors in the 1986-1989 MTFP who had regularly
used smokeless tobaceo reported that they had not
used the product during the 30 davs preceding the
survey. In the 1986-1989 TAPS, 12- through 18-vear-
olds who regularly used smokeless tobacco were
asked to report the number of times thev had tried to
quit. Nineteen percent of males and 14 percent of
females reported never making a quit attempt. Thirty-
three percent of males and 72 percent of females had
made one attempt to quit, 27 percent of males and 14

percent of females had tried quitting two or three
times, and 21 pereent of males and no females had
tried to quit four or more times (1989 TAPS, CDC,
OSH, unpublished data).

Smokeless Tobacco Brand Preference

TAPS also asked those who had regularly used
smokeless tobacco what brand they usually bought.
Among males in this subgroup (N = 300), 38 percent
usually bought Copenhagen, 26 percent purchased Skoal
or Skoal Bandits, 9 pereent purchased Redman, 6 percent
bought Levi Garrett, 2 percent purchased Beechnut, and
19 percent purchased other smokeless tobacco brands
(1989 TADPS, CDC, OSH, unpublished data).

Trends in Perceived Health Risks of Smokeless
Tobacco Use

High school seniors in the MTFD were asked, “How
much do you think people risk harming themselves
(physically or in other ways) if they use smokeless tobacco
regularly (chewing tobacco, plug, dipping tobacco,
snuff)?” Overall in 1991, 37 percent reported that great
risk of harm is associated with smokeless tobacco use
(ISR, University of Michigan, unpublished data); more
females (43 percent) than males (32 pereent) and more
blacks (44 percent} than whites (36 percent) were of this
opinion. Western respondents more frequently held this
belief (43 percent) than respondents in the South (37
percent), the Northeast (36 percent), and the north-cen-
tral United States (35 percent). Respondents who planned
to attend eollege for four years were more likely to report
this belief than those without college plans (39 vs. 33
percent).

When the overall percentage of seniors in the 1986--
1989 MTFP who believed that great risk is associated
with smokeless tobacco use is plotted against the
percentage of seniors who had used smokeless tobacco,
the trends of these percentages are inversely related
(Figure 9). Between 1986 and 1988, the percentage of
seniors who believed that great risk is associated with
smokeless tobacco use increased from 26 to 33 percent.
Between 1988 and 1989, this percentage remained rela-
tively stable. The percentage of seniors who had used
smokeless tobacco increased slightly between 1986 (31
percent) and 1987 (32 pereent) and decreased by 1989 (29
percent). This finding is similar to that observed for
cigarette smoking (Figure 5).

In the 1989 TAPS, 94 percent of 12- through 18-
vear-old males reported that use of chewing tobacco and
snuff can cause cancer. Ninety-three percent of those
males who had never used smokeless tobacco and 96
percent of those who had regularly used the product
endorsed that statement (Allen et al. 1993).
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Figure 9. Trends in the percentage of high school seniors who believe that regular use of smokeless
tobacco is a serious health risk and who have ever used smokeless tobacco, Monitoring the

Future Project, United States, 1986-1989
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Sources: Bachman, Johnston, O'Malley (1987, 1991); Johnston, Bachman, O'Malley (1991, 1992).

Smokeless Tobacco Use and Other Drug Use

Prevalence of Smokeless Tobacco Use and Other
Drug Use

The majority of male high school seniors in the
19861989 MTFP who used alcohol, marijuana, cocaine,
or inhalants did not use smokeless tobacco (Table 37).
Smokeless tobacco use, however, was from 1.5t0 3.9 times
higher among users of these drugs thanamong nonusers,
Most notably, 90 percent of smokeless tobacco users were
also alcohol drinkers. Almost one-third (31 percent) of
smokeless tobacco users also used marijuana, 7 percent
used cocaine, and 5 percent used inhalants. The preva-
lence of other drug use was from 1.4 to 1.9 times greater
among smakeless tobacco users than nonusers.

Grade When Use of Smokeless Tobacco and
Cigarettes Begins

In the 1986-1989 MTFP, 28 pereent of all males had
never tried cigarettes or smokeless tobacco by the 12th

102 Epidemiology

grade; 44 percent had tried both; 18 percent had tried
cigarettes but not smokeless tobacco; and 9 percent had
tried smokeless tobacco but not cigarettes (Table 38). Of
those male seniors who had tried both, 37 percent had
tried cigarettes before smokeless tobacco, 24 percent had
tried smokeless tobacco before cigarettes, and 40 percent
had first tried both at about the same time.

Smokeless Tobacco Use and Other Health-
Related Behaviors

In the 1991 YRBS, male high school students were
more likely to report past-month use of smokeless tobacco
if they rarely or never wore scat belts, were frequently
involved in physical fights, carried weapons during one
or more of the preceding 30 days, and had made one or
more suicide attemipts during the preceding 12 months
(Table 27). These students were also more likely to
currently use smokeless tobacco if they had ever had
sexual intercourse (Table 28). Smokeless tobacco use did
not vary appreciably (compared with cigarette smoking)

4
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Table 37. Prevalence (%) of smokeless tobacco use among users of other drugs and prevalence of other drug
use among smokeless tobacco users,* male high school seniors, Monitoring the Future
Project, United States, 1986 -1989

Prevalence of Prevalence of Prevalence of " Prevalence of
smokeless smokeless other drug use other drug use
tobacco use tobacco use among smoke- among nonusers
among users of among nonusers less tobacco of smokeless

Other drugs other drugs of other drugs users tobacco
Alcohol 26.3 6.8 89.6 63.8
Marijuana 27.6 17.6 30.9 20.0
Cocaine? 28.7 19.6 7.4 4.6
Inhalants? 323 19.6 5.0 2.6

Source: Centers for Discase Control and Prevention, Office on Smoking and Health {unpublished data).
*Any use of smokeless tobaceo or other drugs during the past month.

‘Includes “coke,” “crack,” and “rock.”

'Glue, aerosols, laughing gas, ete.

Table 38. Percent distribution of male high school seniors (N [weighted] = 4,254), by grade in which they
first used cigarettes and smokeless tobacco {used in the past 30 days), Monitoring the Future
Project (MTEFP), United States, 1986-1989

Grade when respondent first tried smokeless tobacco

Grade when

respondent
first tried Never Row
cigarettes <6 7-8 9 10 11 12 used total
<6 7.1 4.9 2.3 1.4 07 0.3 5.8 224
7-8 2.1 5.8 2.5 1.3 0.8 0.3 1.7 17,5
9 1.3 2.0 23 0.9 0.4 0.2 32 10.3
10 0.6 0.7 1.0 1.5 0.2 0.1 2.3 6.4
1 0.1 0.5 0.7 0.5 0.5 0.1 1.5 39
12 * 0.3 0.2 0.1 0.1 0.3 0.9 1.9
Never used 2.0 2.7 1.9 1.1 1.3 0.2 28.3 7.6
Column total 13.3 169 11.0 6.9 4.0 1.4 16.7 1000

Source: Centers for Discase Control and Prevention, Office on Smoking and Health (unpublished data).
* < 005,

Note: Totals mayv not equal the sum of individual percentages because of rounding,

by how manv lifetime sexual partners these males had team (Table 29). This finding is opposite to that found
had or by whether they had used a condom during their for cigarette smoking and sports. Smokeless tobacco use
most recent sexual intercourse. Lastly,  students were was also more likely among students who had used
consistently more likely to currently use smokeless to- steroids without a doctor’s presceription,

bacco if they had participated on a sponsored sports
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Tobacco use primarily begins in early adolescence,
typically by age 16; almost all first use occurs before
the time of high school graduation.

Smoking prevalence among adolescents declined
sharply in the 1970s, but the decline slowed signifi-
cantly in the 1980s. At least 3.1 million adolescents
and 25 percent of 17- and 18-year-olds are current
smokers.

Although current smoking prevalence among fe-
male adolescents began exceeding that among males
by the mid- to late-1970s, both sexes are now equally
likely to smoke. Males are significantly more likely
than females to use smokeless tobacco. Nationally,
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white adolescents are more likely to use all forms of
tobacco than are blacks and Hispanics. The decline
in the prevalence of cigarette smoking among black
adolescents is noteworthy.

Many adolescent smokers are addicted to cigarettes;
these young smokers report withdrawal symptoms
similar to those reported by adults.

Tobacco use in adolescence is associated with arange
of health-compromising behaviors, including being
involved in fights, carrying weapons, engaging in
higher-risk sexual behavior, and using alcohol and
other drugs.
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Appendix1. Sources of Data

National Teenage Tobacco Surveys and
Teenage Attitudes and Practices Survey

The US. Public Health Service (primarily OSH,
which was formerly called the National Clearinghouse
for Smoking and Hlealth) and the U.S. Department of
Education collected data on cigarette sinoking patterns
among teenagers (aged 12 through 18) in 1968, 1970,
1972, 1974, and 1979 (USDHEW 1972, 1976, 1979b) and
on teenage use of cigarettes and smokeless tobacco in
1989 (Allen et al. 1991, 1993; Moss et al. 1992). These
surveys are referred to collectively as the National Teen-
age Tobacco Surveys. All six surveys were conducted
via telephone. (In 1968, results from in-person inter-
views conducted in households without telephones in-
dicated that the exclusion of such households would not
significantly influence the data obtained from the tele-
phone sample [USDHEW 1972].) However, the 1989
survey, often referred to as the Teenage Attitudes and
Practices Survey, mailed questionnaires to those persons
in the sample who could not be reached by telephone
(Allen et al. 1991, 1993; Moss et al. 1992). (See Table 1 for
sample sizes, types of surveys, response rates, ages, and
sponsoring agencies.)

The response rate was reported only for the 1989
survey (82 percent) (Allen et al. 1991, 1993). Estimates
from the 1968-1979 NTTS were based on unweighted
data; those from the TAPS incorporated survey design
and post-stratification weights. Because of differences in
sampling, weighting, and interviewing procedures, the
1989 survey cannot be readily compared with the earlier
surveys.

TAPS is ongoing. TAPS 1, which included a na-
tional longitudinal component, was conducted in spring
1993; data were not available for this report.

National Household Surveys on Drug Abuse

Since 1974, NIDA has conducted periodic house-
hold surveys (the NHSDA) of the civilian, non-
institutionalized population of persons aged 12and older.
These surveys are now sponsored by SAMSHA. Pub-
lished data are available from surveys conducted by
NIDA for the ycars 1974, 1976, 1977, 1979, 1982, 1985,
1988, 1990, and 1941 (Abelson and Atkinson 1975; Abelson
and Fishburne 1976; Fishburne, Abelson, Cisin 198(0;
Miller et al. 1983; USDFHS 1988a, 1990a, 1991a, 1992a).

Multistage sampling designs were used to ran-
domly sample households in the 48 contiguous states;

the 1991 survey also included Alaska and Hawaii
(USDHHS 1992a). Respondents were interviewed in
their homes by trained personnel. The response rate
averaged 80 percent (Gfroerer 1993), and the data were
weighted to provide national estimates. For all years
except 1979, “ever smokers” were defined as persons
who reported having tried a cigarette, and “current smok-
ers” were defined as persons who had smoked within
the past month. For 1979, only persons who reported
having smoked five or more packs of cigarettes in their
lifetime were asked if they were current smokers; direct
comparison with other NIDA surveys is thus problem-
atic. The results of the 1982 survey have been used to
adjust the 1979 prevalence estimates to be more compa-
rable with other years. From 1974 through 1982, race
information was categorized as either white or races
other than white; from 1985 through 1991, this informa-
tion was categorized as white, black, and other (Abelson
and Atkinson 1975; Abelson and Fishburne 1976;
Fishburne, Abelson, Cisin 1980; Miller et al. 1983;
USDHHS 1986a, 1990a, 1991a, 1992a). Patterns of use
identified by the 1991 survey are described for persons
12 through 18 years old. In addition, the initiation pat-
terns of persons 30 through 39 years of age are used to
estimate the percentage of people who initiate smoking
after 18 years of age. Since 1988, the NHSDA has also
collected data on smokeless tobacco use.

The NHSDA is conducted annually; 1992 data were
not available for this report.

Monitoring the Future Project Surveys

The University of Michigan’s ISR, under grants
from NIDA, has surveyed nationally representative
samples of high school seniors in the spring of each year
since 1975 as part of the MTFP. In 1991 and 1992, 8th-
and 10th-grade students were also surveyed. This report
includes analyses from published or in-press data from
1976 through 1992 (Bachman, Johnston, O’Malley 1980a,
b, 1981, 1984, 1985, 1987, 1991; Bachman ct al. 1991;
Johnston, Bachman, O'Malley 1980a, b, 1982, 1984, 1986,
1991, 1992; Johnston, O'Malley, Bachman 1992a, 1992),
from unpublished data for 1989 through 1992 (ISR, Uni-
versity of Michigan, unpublished data), and from analy-
ses of public-use computer tapes for the 1976-1989
surveys (CDC, OSH, unpublished data). The data from
1975 were not included in this report, because a com-
puter tape was not available for 1975 and because the
response rate was much lower and the sample size much
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smaller than in subsequent years (Johnston and Bachman
1980). A multistage sampling design is used to ran-
domly select high school seniors in public and private
schools within the 48 contiguous states. Sclf-adminis-
tered standardized questionnaires are provided by
trained personnel to students in their classrooms. From
125 to 135 high schools are selected each year. From 66
percent to 80 percent of selected schools have partici-
pated, and 77 percent to 86 percent of sampled seniors
have participated (nearly all nonparticipation has been
due to absenteeism) (Johnston, O'Malley, Bacluman
1991a). The data are weighted to provide national esti-
mates, and approximately 16,000 completed intervicws
are obtained cach vear.

For this report, longitudinal analvses were also
conducted by using panel data from nationally represen-
tative samples of the senior classes of 1976 through 1986.
These students were then followed up five to six years
after high school, from 1981 through 1991, when the
respondents were 23 to 24 years old (Johnston, O'Mallev,
Bachman 1992b). Data from 11 classes were combined to
produce an adequate sample size for analysis, vielding a
total of 13,665 respondents, Of those students sampled,
a random fifth received a question regarding their future
expectations to smoke. From 70 to 80 percent of the
surveved seniors remained in the panel five vears later
(Johnston, O’Malley, Bachman 1991b).

The MTFP collected information on the prevalence
of smokeless tobacco use from 1986 through 1989, and
again in 1992. MTFDP data are co'lected annually; 1993
data were not available for this report.

Youth Risk Behavior Survey

CDC developed the Youth Risk Behavior Surveil-
lanceSystem to measure six categories of priority health-
risk behaviors among adolescents: (1) behaviors that
contribute to unintentional and intentional injurics; (2)
tobacco use; (3) alcohol and other drug use; (4) sexual
behaviors that result in unintended pregnancy and sexu-
ally transmitted discase, including HIV infection; (5)
unhealthful dietary behaviors; and (6) physical inactiv-
ity. Data were collected through national, state, and
local school-based surveys of high school students dur-
ing the spring of odd-numbered years and through a
1992 national houschold-based survey of vouths aged
12 through 21 (Kelbe 1990; Kolbe, Kann, Collins 1993).
Only the 1991 state and local data are used in this report.
The 1991 national school-based YRBS used a three-stage
cluster sample dL‘Hl;,n The target population consisted
of all public and private school students in grades 9
through 12 in the 50 states and the District of Columbia.
Schools with substantial numbers of black and Hispanic
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students were samipled atrelatively higher rates than all
other schools.

Survev proceduvres were designed to protect stu-
dent privacy and allow anonymous participation. The
75-item questionnaire was administered in the class-
room by trained data collectors, and students recorded
responses on answer sheets designed for scanning by
computer. Parental notification was completed betore
survey administration. The school response rate was 75
percent, and the student response rate was 90 percent. A
total of 12,272 students completed questionnaires in 137
schools. The data were weighted to provide national
¢stimates of 9th- through 12th-grade students.

In addition to the 1991 national YRBS, individual
surveys were conducted that vear among samples of
high school students by 23 state and 10 local depart-
ments of education. CDC reports weighted data when
the overall (school and student) response rates are at
least 60 percent (CDC 1992d). Nine questions on the
survey measured tobacco use. These questions addressed.
experimentation with cigarette smoking, age at initiation
of cigarette smoking, regular use of cigarettes, age at
initiation of regular cigarette smoking, number of davs
cigarettes were smoked during the previous 30 days,
number of cigarettes smoked per day, number of attempts
to quit smoking, and use of smokeless tobacco.

YRBS data are collected everv odd vear at both the
national and local levels; 1993 data were not available.

To provide greater access to youths who do not
attend school, the CDC and the Bureau of the Census
incorporated & Youth Risk Behavior Supplement to the
1992 National Health Interview Survey. The supplement
was conducted among 12- through 21-vear-old youths
from a national probability sample of households. School-
age vouths not atiending school were oversampled.

The questionnaire for this survey was adminis-
tered through individual portable cassette players with
earphones; after listening to questions, respondents
marked their answers on standardized answer sheets.
This methodology should help voung people with
reading problems to complete the survev and should
enhance confidentiality during household administra-
tion (Kolbe, Kann, Collins 1993). Data from this survey
were not available for this report.

Natin.. 1l Health Interview Surveys

To determine cigarette smoking trends among older
adolescents (aged 18 and 19), this analysis used data
from NT11S from 1974, 1978, 1979, 1980, 1983, 1985, 1987,
1988, 1990, and 1991 (NCHS 1985, 19884, b; CDC, OSlH,
unpublished data). Since 1957, NC1HS has been collect-
ing health data from a probability sample of the civilian,
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noninstitutionalized adult population of the United States
(NCHS 1958, 1975, 1985, 1989). For the serial cross-sec-
tional analyses, data from surveys conducted during or
after 1974 are used to eliminate proxy reports from the
comparisons. In 1985, the sample design was changed to
produce more precise estimates for blacks by oversamipling,
Most interviews were conducted in the home; when re-
spondents could not be interviewed in person, telephone
interviews were conducted.  The sample was then
poststratified by age, gender, and racial distribution of the
US. population for the survey year and weighted to pro-
vide national estimates. The overall NHIS response rate
for surveys on smoking is at least 85 percent (NCHS 1985,
1988a, L; CDC, OSH, unpublished data).

Inotheranalyses, trends in the reconstructed preva-
lence of cigarette smoking among persons 10 through 19
years old are reported using data from the 1970, 1978,
1979, 1980, and 1987 surveys (USDHHS 1992a). In addi-
tion, age at initiation of regular smoking is reported for
respondents to the 1970, 1978, 1979, 1980, 1987, and 1988
surveys. The 1978, 1979, and 1980 survevs collected
information on usual brand smoked; these data are re-
ported for 18- and 19-year-old respondents. The 1970
NH]ISalso collected data on smokeless tobacco use among
persons 17 through 19 vears old.

NHIS data on smoking are collected annually, un-
til af least 1995.

Appendix 2. Measures of Cigarette Smoking

As is documented in Chapter 4 of this report (sce
“Developmental Stages of Smoking™) and in the 1989
Surgeon General’s report on smoking and health
(USDHHS 1989b), the development of a pattern of dailv
smoking occurs in several stages over time.  Several
measures can be derived from the national surveys to

capture patterns of tobacco use among voung people
(Table 39).

Ever Smoking

Four surveys—TAPS, the NHSDA, the MTFP, and
the YRBS—have comparable definitions of ever smok-
ing. InTAPS and the YRBS, ever smokers are those who
have tried evena few puffs of a cigarette. In the NHSDA,
respondents who report having tried a cigarette are clas-
sified as ever users. I the MTFP, respondents who
report having smoked at least once or twice are classified
as ever smokers.  1ublished reports of the 1968-1979
NTTS merge never smokers and experimenters (those
whohave smoked at least a few putfs, but notas many as
100 cigarettes) into one category (USDHEW 1972, 1976
1979b); thus, the NTTS trend information on ever smek-
ing for those vears underestimates the actual prevaleace
of ever smoking.

Current Smoking

For TAPS, the NHSDA, the MTFD, and the YRBS,
current usage patterns are defined as anv use of cigarettes

within the 30 days preceding the survey. For the 1968-
1979 NTTS, current occasional smokers are defined as
those who smoke less than one cigarette a week, and
currentregular smokersare those whosmoke one ormore
cigarettes per weck or one or more per dav (USDHEW
1972, 1976, 1979b). In this chapter, current regular and
current occasional smokers are combined into one
category.

[he NHIS defines current smokers as those re-
spondents who have smoked at least 100 cigarettes and
who answer “yes” to the question, “Do you smoke ciga-
rettes now?” NHIS data on age at initiation of regular
smoking and on duration of abstinence for former smok-
ers have been used to reconstruct the prevalence of ciga-
rette smoking for the decades in this century before
svstematic surveillance of cigarette smoking was con-
ducted (USDHHS 1991b).  Using information on a
respondent’s date of birth, age at initiation of smoking,
and age at cessation (for former smokers), the smoking,
status of a respondent can be assessed for any given year.
Simiiar analyses have been reported in previous Sur-
geon General's reports (USDHHS 1980, 1985) and in the
published literature (Harris 1983; Escobedo and
Remington 1989; Pierce, Naquin, et al. 1991). For this
report, the reconstructed prevalence of smoking among,
those aged 10 through 19 vears is reported for the vears
1920-1980. These data are subject to recall bias; for some
respondents, more than 50 vears separated the vear they
were being surveyed and the recalled year they began
smoking regularly.
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Table 39. Smoking among young people in the United States—sources of national data, definitions of
use, 1968-1991

Source

National
Teenage
Tobacco
Surveys
(NTTS)

and

1989 Teenage
Attitudes

and Practices
Survey (TAPS)

National House-
hold Surveys on
Drug Abuse
(NHSDA)

Monitoring
the Future
Project
(MTFP)

Youth Risk
Behavior
Survey
(YRBS)

National
Health Interview
Surveys (NHIS)

Ever smoking

Any smoking, even a
few puffs (TAPS);
smoke now or have
smoked at least 100
cigarettes (for
trends, 1968-1979)

Ever tried a cigarette;
ever smoked daily

Smoked cigarettes at
least once or twice

Any smoking, even one
or two puffs;

ever smoked regularly
(at least one cigarette
every day for 30 days)

Smoked at least 100
cigarettes in entire
life

Age/grade when
respondent first
tried smoking

Age when smoked first
whole cigarette

Age when first tried a
cigarette; age

when first started
smoking daily

Grade when smoked first
cigarette; grade when
first smoked on

a daily basis

Age when first smoked
a whole cigarette; age
when first started
smoking regularly

(at least one cigarette
every day for 30 days)

Age when first started
smoking cigarettes
fairly regularly

Current
smoking status

Smoke now (1968-1979);
any smoking dusing

tl.e past 30 days (%" \PS);
number of days

smoked during

the past 30 days (TAPS)

Any smoking during
the past 30 days

Any smoking during
the past 30 days

Any smoking during
the past 30 days;
number of days smoked
during the past 30 davs

Smoke cigarettes now;

reconstructed prevalence
of smoking

Sources: NTTS: U.S. Departmient of Health, Education, and Welfare (1972, 1976, 1979b); TAPS: Allen et al. (1991, 1993);
Moss et al. (1992); NHSDA: Abelson and Atkinson (1973); Abelson and Fishburne (1976); Fishburne, Abelson, Cisin
(1980); Miller et al. (1983); U.S. Department of Health and Human Services [USDHHS] (1988a, 1990a, 1991a, 1992a, 1993);
MTEFP: Bachman, Johnston, O'Mallev (1980a, b, 1981, 1984, 1985, 1987, 1991); Johnston, Bachman, O'Malley (1980a, b,
1982, 1984, 1986, 1991, 1992); Johnston, O'Mallev, Bachman (in press); YRBS: Kolbe (1990); Centers for Discase Control
(1992¢, d); NHIS: National Center for Health Statistics (1958, 1975, 1985, 1988a, b, 1989); USDHHS (1991b).

*Not all potential sources of data on vouth smoking are used in this report.
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Steps to
Number of cigarettes Lifetime Former improve data
smoked each day smoking smoking validity
Average number of cigarettes 11-item scale No smoking during the past ~ Assured
smoked per day during the (TAPS) 30 days among respondents confidentiality
past 7 days (TAPS) who have smoked at Jeast
100 cigarettes (TAPS);
quit attempts during the
previous 6 months (TAPS)
Average number of cigarettes * * Assured
smoked per day during the confidentiality
past 30 days
Average number of cigarettes 5-item scale No smoking during the Assured
smoked per day during the 6-item scale past 30 days among people confidentiality
past 30 days who have ever smoked
regularly; interest
in quitting;
difficulty quitting
Average number of cigarettes * * Assured
smoked on the days smoked anonymity
during the past 30 dayvs
* * Does not smoke cigarettes Assured
now; length of time confidentiality

Frequent and Heavy Smoking

Measures of more frequent or heavy use are avail-
able from four of the survevs. In TAPS and the YRBS, the
reported number of days smoked in the previous 30
days is used to describe the frequency of use. For this
report, frequent smoking is defined as smoking on 20 of
the 30 davs preceding the survev. The MTFDP asks re-
spondents how frequently they have smoked during the
previous 30 days. Possible responses are "not at all,”

REQT ~NDV AVAINI AR E

since last smoked
cigarettes regularly

"o

"less than one cigarette per day,” “one to five cigarettes
per day,” “about one-half pack per day,” “about one
pack per day,” “about one and one-half packs per day,”
and "two packs or more per day.” The NHSDA usces a
similar question with similar response categories to clas-
sify use within the previous 30 days. For this report,
heavy smoking is defined as smoking at least one-half
pack of cigarettes per day. MTFI? participants who re-
sponded that they smoked at least one to tive cigarettes

Epidentiology - 109

115



QO

ERIC

Aruitoxt provided by Eric:

perday have been classified traditionally as “daily” smok-
ers (USDHHS 1989b; Johnston, O’Malley, Bachman 1991a)
and are so classified in this report. However, some
persons who average one or more cigarettes per day
during a given month may not have smoked on every
day of that month.

Age or Grade When Smoking Begins

Age at initiation is measured as the age when a
respondent first tried a cigarette (NHSDA), smoked the
first whole cigarette (TAPS, YRBS), first became a daily
smoker (YRBS, NHSDA), or started smoking fairly regu-
larly (NHIS). The MTFP records the school grades in
which the respondent first smoked a cigarette and first
smoked on a daily basis. The NHIS measure of the age
when the respondent first started smoking fairly regu-
larly can be used to estimate the percentage of adults
who becamie regular smokers during their adolescent
years.

Number of Cigarettes Smoked Each Day

Besides inquiring about the average number of
cigarettes smoked during the 30 days preceding the sur-
vey, TAPS asks respondents to report the number of
cigarettes smoked on each of the seven days preceding
the survey. The YRBS, on the other hand, determines the
average nunioer of cigarettes smoked on the days ciga-
rettes were smoked during the previous 30 days.

Lifetime Patterns of Smoking

The MTFP asks participants if they have ever
smoked cigarettes.  The response categories (“never,”
“once 6r twice,” “occasionally, but not regularly,” “regu-
larly in the past,” and “regularly now”) can be used to
summarize lifetime patterns of use. To assess the
relationship between cigarette smoking and various
health status indicators, a five-item scale is used: never
smoked cigarettes or smoked once or twice; smoked
occasionally, but never regularly; smoked regularly in
the past, but not in the previous 30 days; smoke regularly
now and began dailv smoking in grades 10 through 12;
and smoke regularly now and began daily smoking before
grade 10.

A more detailed initiation continuum can be de-
fined through responses to three TAPS questions that
measure the likelihood of smoking in the future. Re-
spondents who have never tried cigarette smoking are
asked, Do vou think you will try a cigarette soon?”
Respondents who have never smoked and respondents
who have had onlv a few puffs of a cigaretic are asked,

110 Epidemiology
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“If one of your best friends were to offer you a cigarette,
would you smoke it?” All respondents are asked, “Do
you think you will be smoking cigarettes one year from
now?” By using responses to these questions on per-
ceived susceptibility to smoking in the future and by
using responscs to other questions on current smoking
patterns, one can construct an uptake continuum that
records how likely the respondent is to become a smoker
and whether or not a person has tried smoking, smoked
a whole cigarette, smoked 100 cigarettes, smoked atall in
the past 30 days, and smoked on 20 or more of the past
30 days.

Attempts to Quit Smoking

For the MTFP, Johnston, O'Malley, and Bachman
(1991a) have defined “noncontinuance” as no smoking
during the past 30 days among high school seniors who
report that they have smoked regularly. The MTFP also
measures interest in quitting (Do you want to stop
smoking now?”) and difficulty in quitting ("Have you
evertried to stop smoking and found that you couldn’t?”).
TAPS respondents who have smoked at least 100 ciga-
rettes and have not smoked in the past 30 days can be
considered former smokers. TAPS also records how
many times a smoker has tried to quit during the previous
six months.

Validity of Measures of Smoking

Smoking patterns among youth are most frequently
assessed through self-reported data. However, because
smoking is not considered a socially desirable behavior
for youth, especially among parents regarding their own
children’s smoking, young people may not report hon-
estly. Various survey methods thus try to improve the
validity of self-reported data. Factors that may influence
this validity include (1) the survey setting (e.g., at school
or at home), (2) the survey method (e.g., self-adminis-
tered questionnaire, in-person interview, or telephone
interview), (3) the use of the “bogus pipeline” manipula-
tion, 'escribed later, and (4) the degree of anonymity
available to the respondent.

Home- or telephone-based survevs might be ex-
pected to yicld higher estimates of adolescent smoking
than school-based surveys, since nonschool surveys are
much more likely to include chronic absentees and drop-
outs—groups known to have dramatically higher levels
of smoking (Piric, Murray, Lucpker 1988; CDC 1991a).
On the other hand, the greater anonymity afforded by
self-administered, school-based surveys might yield
higher estimates of adolescent smoking than face-to-face
or telephone interviews.  Because few studies have
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considered survey setting independent of the survey
method, however, these two issues are considered
together.

Zanes and Matsoukas (1979) first reported that
compared with school surveys, home surveys measur-
ably underreported smoking, though the underreporting,
was largely limited to students who were frequently
absent. Turner, Lessler, and Devore (1992) found that
past-month smoking prevalence among 12- through 17-
vear-olds were 10 to 30 percent higher if the self-admin-
istered version of the NHSDA home survey was used.
These investigators attributed their finding to the lack of
privacy that is often found in interviewer-ad ministered
home surveys. Luepker et al. (1989) attempted to im-
prove the efficiency of the home survey by using tele-
phone interviews rather than face-to-face interviews, but
found that the telephone method underestimated smok-
ing rates by 10 to 15 percent among, 17- through 21-vear-
olds. Comparison of the survevs reported in this chapter
suggests that home-based interviews (whether face-to-
face or by telephone) are more likely to underestimate
smoking than school-based, self-administered question-
naires. For example, for persons 17 and 18 years old,
past-month smoking prevalence was estimated to be 28
percent in the 1989 TADS (telephone home interviews)
and 26 percent in the 1991 NHSDA (face-to-face home
interviews); the prevalence for the sanme age group was
30 percent in the 1991 YRBS and 28 percent in the 1991
MTEP (both school-based, self-administered question-
naires). All four studies had high and comparable par-
ticipation rates and were weighted to provide national
estimates. Of 17- and 18-year-olds who remained in
school and participated in the 1989 TATS, 23 percent
smoked in the past month. Despite the differences in
reporting, survevs using home interviews complement
school-based surveys and provide access to a popula-
tion that is not available at school. Most notable, how-
ever, is the similarity of the patterns of tobacco use
across all of the surveillance systems.

Substantial work to improve the validity of self-
reported data has been limited largely to surveys that
use school-based, sclf-administered questionnaires.
Among these efforts has been the development of the
“bogus pipeline” approach (Jones and Sigall 1971) to
school-based surveys, first introduced to cigarette smok-
ing research by Evans, Hansen, and Mittelmark (1977).
The approach has two components: (1) subjects must be
told that the intestigator has a biochemical test that will
accurately assess a respondent’s smoking patterns, and
(2) this test must be administered (or the biological speci-
men must b collected) when the usual self-reported

data are collected. Several legitimate biochemical tests
have been used, including measuring carbon monoxide
in expired air and measuring thiocvanate or cotinine in
saliva. Generally, tests measuring nicotine and cotinine
levels have higher sensitivity and specificity—as well as
higher cost—than tests measuring carbon monoxide and
thiocvanate (e.g., Bauman et al. 1989; Biglan ¢ al. 1985;
Etzel 1990; Fears et al. 1987; Jarvis et al. 1987. 1985; Noland
etal. 1988; Wall et al. 1988). Sensitivity to these measures
increases with age, since as adolescents become older,
smoking becomes both more regular and—because it
also becomes more socially acceptable—more likely to
have occurred shortly before a test is administered. The
bogus pipeline procedure has been generaily associated
with an increase in the percentage of adelescents who
report smoking (Murray and Perry 1987), but this has not
beenshown uniformly (Campanelli, Dielman, Shope 1987;
Hill, Dill, Davenport 1988; Werch et al. 1987). The proce-
dure may also have the negative effect of reducing rap-
port with adolescents by implving that the interviewer
does not trust the respondent to be honest (Velicer et al.
1992).

None of the surveillance svstems described in this
chapter used the bogus pipeline procedure. However,
the care thatall of the surveillance svstems took to assure
respondents of confidentiality or anonymity may have
attenuated the potential for underreporting. Other pos-
sible causes of differences in estimates among svstems
are the varied composition of the samples (including
which schools and households participated in the stud-
ies) and the varied wording of questions used in the
surveys (Converse and Traugott 1986).

Although underreporting will influence a point es-
timate of prevalence, trends are likely to be consistent if
the survey methodology (and thus any undeireporting)
remains constant over time. Changes in the social ac-
ceptability of smoking and in attitudes towards smoking,
behavior are factors that across time mayv differentially
affect self-reports (USDHHS 1989b).  However, MTFP
data can be used to compare the trends of self-reported
cigarette smoking prevalence with the high school se-
niors’ reports of use by their friends, a measure for which
there should be little reason to underreport. The trend in
the percentage of seniors who report that most or all of
their friends smoke is similar to the trend for self-
reported prevalence, particularly over the past 10 vears
(Figure 10). These comparable trends hold for males and
females and for whites and blacks (Bachman, Johnston,
O’Malley 1980a, b, 1981, 1984, 1985, 1987, 1991; Johnston,
Bachiman, O'Mallev 1980a, b, 198, 1984, 1986; 1991, 1992;
ISR, U niversity of Michigan, unpublished data).
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Self-reported prevalence of smoking one or more cigarettes per day during the past menth and

reported prevalence of smoking among friends, high school seniors, Monitoring the Future

Project, United States, 1976 -1991
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Sources: Bachman, Johnston, O'Malley (1980a, 1981, 1984, 1985, 1987, 1991); Johnston, Bachman, O'Maliev (19804, b, 1982,
1984, 1986, 1991, 1992); Institute for Social Research, University of Michigan (unpublished data).

Appendix 3. Measures of Smokeless Tobacco Use

Although little research has focused onhow simoke-
less tobacco use develops from trial use to current use, it
is probable that, like smoking, smokeless tobacco use
occurs over time and in multiple stages. Several mea-
sures can be derived from the national surveys to de-
scribe this process (see Table 40).

Ever Use of Smokeless Tobacco

TAPS, the NHSDA, and the MTFP include ques-
tions on initial (and thus “ever”) use of smokeless tobacco.
TAPS asks respondents whether thev have ever tried
using chewing, tobacco or snuff. The NHSDA asks how
recently respondents have used chewing tobaceo or snuff
or other smokeless tobacco; “never used smokeless to-
baccoinlifetime” is a precoded response category. Inthe
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MTEP, respondents are asked, “Have vou ever taken or
used smokeless tobacco (snuff, plug, dipping tobacco,
chewing tobacco)?” Respondents who report that they
have taken or used smokeless tobacco at least “once or
twice” are classified as ever users,

Current Use of Smokeless Tobacco

Current use of smokeless tobacco is assessed in the
MTED, the NT1SDA, and the YRBS. Any reported use ot
smokeless tobacco in the 30 days preceding the s arvey has
been classified in this report as “current use” Because
TADS creates a subcategory of current regular use from
the category of respondents who have ever used smoke-
less tobacco regularly, this report does not use TAS data
to assess the current use of smokeless tobaceo.
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definitions of use, and measures of use, 1989-1991

Table 40. Smokeless tobacco use among young people in the United States — sources of national data,

Age/grade
when respon-

Ever use of dent first Current Former use Steps to

smokeless used smoke- smokeless of smoke- improve data
Source tobacco less tobacco tobacco use less tobacco  validity
1989 Teenage Ever used Age when first * Ever regu- Assured
Attitudes and chewing started using larly used confidentiality
Practices tobccco or _ chewing
Surveys snuff tobacco or
(TAPS) snuff, but

not now

National Ever used Any use of * Assured
Household chewing chewing confidentiality
Surveys on tobacco or tobacco or
Drug Abuse snuff or snuff or other
(NHSDA) other smoke- smokeless

less tobacco tobacco

during the
past 30 days

Monitoring Taken or Grade when Any use of No smoke- Assured
the Future used smoke- first tried smokeless less tobacco confidentiality
Project less tobacco smokeless tobacco use during
(MTEP) (snuff, plug, tobacco (snuff, ~ during the the past 30

dipping plug, or past 30 days days among

tobacco, chewing people who

chewing tobacco) have ever

tobacco ) at used smoke-

least or.ce or less tobacco

twice regularly
Youth Risk Use of chew- Assured
Behavior ing tobacco, anonymity
Survey snuff, or both
(YRBS) during the

past 30 days

Sources: TAPS:

Allen et al. (1991, 1993); Moss et al. (1992); NHSDA: Abelson and Atkinson (1975); Abelson and

Fishburne (1976); Fishburne, Abelson, Cisin (1980); Miller et al. (1983); U.S. Department of Health and Human Services
(1988a, 1990a, 1991a, 1992a, 1993); 1991 NHSDA: Centers for Discase Control and Prevention (CDC), Office on Smoking
and Health (unpublished data); MTFP: Bachman, Johnston, O'Malley (1987, 1991); johnston, Bachinan, O'Malley (1991,

1992); lohnston, O'Malley, Bachman (in press); YRBS: Kolbe (1990), CDC (1992¢, d).
* Not all potential sources of data on vouth smokeless tobacco use are used in this report.
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Grade When Smokeless Tobacco Use Begins

The MTED asks high school seniors to report the
school grade, if any, in which they first tried smokeless
tobacco, including snuff, plug, or chewing tobacco.

Attempts to Quit Using Smokeless Tobacco

In the MTEP, former smokeless tobacco users are
defined as respondents who ever used smokeless to-
bacco regularly but who have not used smokeless to-
baccoin the past 30 days. TAPS provides information on
the number of times current and former smokeless
tobacco users have tried to quit.

Validity of Measures of Smokeless Tobacco
Use

Literature is sparse on the use of biochemical mark-
ors to assess the validity of self-reported use of smokeless
tobacco, and the few studies available are inconsistent.
Cohen et al. (1988) reported that the use of a bogus
pipeline before collecting self-reported data on smoke-
less tobacco use among a sample of 282 male seventh-
and eighth-grade students resulted in self-reports hav-
ing 86 percent agreement with cotinine measurements

114 Epidemiology

Surgeon Geveral's Report

(excluding smokers). These authors found that without
ihe bogus pipeline, smokeless tobacco use was
overreported. Bauman et al. (1989) studied 12- through
l14-year-old adolescents in the southeastern United
States. These investigators measured cotinine levels to
indicate the use of some form of tobacco and distin-
guished cigareite smokers from smokeless tobacco us-
ers by values of thiocyanate and carbon monoxide. The
authors found that fewer than half of the adolescents
identified through chemical tests as smokeless tobacco
users had reported such use in the past three days ona
self-administered questionnaire in the home. Discrimi-
nation between smokers and smokeless tobacco users
was also obtained by Noland et al. (1988) through mea-
sures of saliva cotinine and thiocyanate. As was noted
in this report’s discussion of the validity of smoking
measures (see Appendix 2), the home setting may be
conducive to underreporting. Ernster et al. (1990)
studied a sample of 1,109 major and minor league
baseball players and found that serum rotinine (< 12
ng/mL) and serum thiocyanate (< 85 mmol/L) cor-
rectly classified 95 percent of nonusers of smokeless
tobacco and cigarettes. Other methods for validating
smokeless tobacco use are being investigated, includ-
ing the use of strontium in the buccal epithelium of
smokeless tobacco users (Roberston and Bray 1988).
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Introduction

Tobacco use begins primarily through the
dvramic interplay of sociodemographic, environ-
mental, behavioral, and personal factors. These
psychosocial risk factors increase a person’s chances both
of beginning to use tobacco and of experiencing the
immediate and long-term health problems associated
with tobacco use. Young people (aged 10 through 18
years) are particularly affected by psychosocial factors
and are thus particularly vulnerable to adopting tobacco
use. Since psychosocial risk factors are the initial
influences in the causal chain thatleads to tobacco-related
health consequences, primary prevention efforts to re-
duce smoking prevalence must take these influences
into account.

Psychosocial risk factors for tobacco use can be
viewed as a continuum of proximal to distal factors.
Personal and behavioral factors that directly affect an
individual's choice to use tobacco (when a cigarette is
offered, forexample) are considered proximal risk factors,
whereas environmental and sociodemographic factors
(such as billboard advertising and houschold income)
that indirectly affect the accessibility or acceptability of
tobacco use are classified as distal factors. Proximal
factors are considered more immediate to a person’s
decision to use tobacco than distal factors. Still, as is
shown in Chapter 5 (see "Research on the Effects of
Cigarette Advertising and Promotional Activities on
Young People”), distal factors acquire potency if they are
pervasive and provide consistent, repetitive messages
across multiple channels. Distal factors are also powerful
because, over time, they affect proximal factors as these
influences become interpreted and internalized, particu-
larlyamong adolescents as they try toshape a matureself-
identity.

This review examines each of these sets of risk
factors to provide a comprehensive view of the anteced-
ents of tobacco use, first for cigarette smoking, then for
smokeless tobacco use. The database for this review
includes research studies that have been published pri-
marily in peer-refereed journals or books during the past
15 years.  Results from these studies were grouped

according to psvchosocial risk factor, and conclusions
were based on the availability and conclusiveness of the
evidence for a given risk factor. Table 1 summarizes the
major psychosocial risk factors examined in this chapter
and in Chapter 5.

Table1l. Psychosocial risk factors in the initiation
of tobacco use among adolescents
Smokeless
Risk factors Smoking tobacco
Sociodemographic factors
Low socioeconomic status X
Developmental stage X X
Male gender X
Environmental factors
Accessibility X X
Advertising X
Parental use
Sibling use X
Peer use X X
Normative expectations X X
Social support X
Behavioral factors
Academic achicvement X X
Other problem behaviors X X
Constructive behaviors X
Behavioral skills X
Intentions X X
Experimentation X X

Personal factors
Knowledge of consequences X
Functional meanings
Subjective expected utility
Self-esteem /self-image
Self-efficacy
Personality factors
Psychological well-being

X X X X X X
bad

Psychosocial Risk Factors 123

133



QO

ERIC

Aruitoxt provided by Eric:

Initiation of Cigarette Smoking

Surgeon General's Report

Introduction

Early public health efforts to prevent smoking
among, adolescents were largely informed by health-
related and demographie findings {rom resecarch stimu-
lated by the landmark 1964 Surgeon General’s report
on smoking and health (Public Health Service 1964;
Chassin, Presson, Sherman 1990). By the mid-1970s, the
ineffectiveness of these attempts to reduce rates of smok-

ing onset among adolescents further stimulated research -

into what motivates voung people to begin smoking
(Thompson 1978). Significani support for such research
was provided by the National Clearinghouse for Smok-
ing and Hoalth, the National Institutes of Health, the
National Institute on Drug Abuse (NIDA), and various
private health organizations, including the American
Lung Association, the American Cancer Society, and the
American Heart Association.

The application of psychosocial theories to the area
of adolescent smoking behavior provided a major break-
through in the understanding of smoking, initiation and
development, pioneered by the conceptual and pilot work
of Leventhal (1968), Bandura (1977), Evans et al. (1978),
McAlister, Perry, and Maccoby (1979), and McGuire
(1984). Rather than view cigarette smoking as a health
behavior, these researchers examined smoking as a so-
cial behavior, with social causes, functions, and rein-
forcements. Although this carly work involved mostly
correlational research, such as examining the relation-
ship between parental smoking and children’s smoking
behavior, research became increasingly theory-driven,
longitudinal, prospective, and mwltivariate during the
1980s (Chassin, Presson, Sherman 1990). Conrad, Flay,
and Hill (1992) recently reviewed 27 prospective studies
on smoking, initiation published since 1980 (see Table 2
for characteristics of these studies). The large number of
such methodologically sophisticated studies provides a
sufficient base of knowledge to begin drawing conclu-
sions about the relative importance of a variety of risk
factors for the onset of tobacco use.

The process of onset requires clarification. Regard-
less of the age at which they smoke their first cigarette,
voung, people appear to progress through a sequence
of stages that takes them from receptivity
to dependence on tobacco use (Leventhal and Cleary
1980; Flay et al. 1983). Not all voung, people who try a
cigarctte become daily smokers; still, almost all of
those who become daily smokers have experienced simi-
lar, well-defined stages in the behavior-acquisition

124 Psychosocial Risk Factors

process. The risk factors for each of these stages appear
to differ; this variation suggests that ever. within the
seven vears of adolescence (ages 11 through 17), devel-
opmentally appropriate prevention programs should be
used (Leventhal, Fleming, Glvnn 1988).

Developmental Stages of Smoking

Flay (1993) discusses the five primary stages of
smoking initiation among children and adolescents (Fig-
ure 1). During the first or preparatory stage, attitudes
and beliefs about the utility of smoking are formed. At
this stage, even if no actual smoking behavior is enacted,
the child or adolescent may see smoking as functional—
as a way to appear mature, cope with stress, bond witha
new peer group, or display independence (Perry, Murray,
Klepp 1987). The second or trying stage encompasses
the first two or three times an adolescent smokes. Peers
are usually involved in situations that encourage trying
(Conrad, Flay, Hill 1992). Whether the physiological
effects of smoking are perceived to be negative and
whether these tries are socially reinforced determine if
an adolescent will proceed to the next stage (Leventhal,
Fleming, Ershler, unpublished data), experimentation,
which includes repeated but irregular smoking. At this
third stage, smoking is generally a response to a particu-
lar situation (such as a party) or to a particular person
(such as a best friend). These influences will not vet have
prompted a regular pattern of use. In the fourth stage,
regular use, an adolescent smokes on a regular basis,
usually at least weekly, and increasingly across a variety
of situations and personal interactions. The final stage,
nicotine dependence and addiction (see “Nicotine Ad-
diction in Adolescence” in Chapter 2), is characterized
by a physiological need for nicotine. This need includes
tolerance for nicotine, withdrawal symptoms if the per-
son tries to quit, and a high probability of relapse if the
person does quit (Flay 1993). These stages have been
further quantified and validated by Stern et al. (1987).

The time interval from the initial trv to the stage of
regular use takes an average of two to three years, with
considerable interval variation among individuals
(Leventhal, Fleming, Glynn 1988). McNeill (1991) found
in a prospective study that of those who experimented
with cigarettes, approximately half were smoking on a
daily basis within one vear. Leventhal, Fleming, and
Glynn (1988) suggest that the time interval from the
initial try to the stage of regular use may be extended,
partuularlv if the time is lengthened between the first
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and second try. This observation suggests that to delay
both the onset of first trials as well as the progression to
regular use, it seems critical to examine risk factors for
first use. Since a young person may become a regular
smoker in only two to three years, the adolescent period
of development (particularly middle school, junior high
school, and senior high school) is a crucial time for pre-

Sociodemographic Factors in the Initiation
of Smoking

Sociodemographic factors involve the economic,
political, social, and educational systems of a society.
These factors can be determinants of behavior, such as
tobacco use, even if the systemns they originate in are not
directly associated with the choice to begin that be-

vention efforts (Evans et al. 1978). havior. Within these system:, social disorganization or

Table 2. Characteristics of 27 prospective studies of smoking onset, various countries, 1980-1991

Year of Age* Timet Number?
Study pubiication Place (years) (months) (nonsmokers)
Allgren et al. 1982 Minnesota 10-11, 11-12 6 562
Alexander et al. 1983 NSW Australia® 10,11,12 12 5,065
Ary et al. 1989 Oregon 12-13,14-15,15-16 6 801
Ary and Biglan 1988 Oregon 12-15,15-16 12 737
Bauman et al. 1984 North Carolina 14-15 12 519
Brunswick and Messeri 1984 New York City  12-16 84 380
Charlton and Blair 1989 Manchester, UK 12-13 4 1513
Chassin et al. 1984 Indiana 11-16 12 1,207
Chassin et al. 1986 Indiana 11-16 12 145
Collins et al. 1987 Los Angeles 12-13 16 1,354
de Vries et al. 1990 Netherlands Secondary 12 555
Goddard 1990 England 11-15 24 2,251
Kellam, Ensminger, Simon 1980 Chicago 6-7 120 705
Krohn et al. 1983 lowa 12-18 12 NA®
lLawrance and Rubinson 1986 linois 12-14 8 346
McCaul et al. 1982 Minnesota 12-13 12 268
McNeill et al. 1988 Bristol, UK 11-13 30 1,261
Mittelmark et al. 1987 Minnesota 12-14,14-16 18 887
Murray et al. 1983 Derbyshire, UK 11-12 48 2,217
Newcomb, McCarthy, Bentler 1989 Los Angeles 12-13,13-14,14-15 96 NA
Pulkkinen 1982 Finland 8-9 144 135
Semmer, Cleary, et al. 1987 Berlin-Bremen 12-13 24 761
Semmer, Lippert, et al. 1987 Berlin-Bremen 12-14 6 763
Skinner et al. 1985 lowa 12-18 24 426
Stacy et al. unpublished Los Angeles 12-13 16 1,116
Sussman et al. 1987 Los Angeles 12-13 16 338
Urberg, Cheng, Shyu 1991 Detroit suburb 13-14,16-17 12 NA

Source:  Adapted from Conrad, Flay, Hill (1992).

*Age = Age (in years) of students at the beginning of the study.

'Time = Number of months from the beginning of the study to the final foilow-up wave,
fNumber = Number of nonsmoking students at the beginning of the study.

SNSW Australia = New South Wales, Australia,

‘NA = Not available.
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Figure1l. Stages of smoking initiation among children and adolescents
Preparatory Stage
Psvchosocial risk factors Adolescent forms attitudes
include advertising and and beliefs about
adult/sibling role models the utility of smoking,
who smoke cigarettes.
- Never smot.es
Trying Stage
Psvchosocial risk factors Adolescent smokes
include peer influences first few cigarettes.

to smoke, the perception
that smoking, is normative,
and the availability of
cigarettes.

s No longer smokes

Experimental Stage
Psychosocial risk factors
include social situations and
peers that support smoking,
low self-efficacy i ability to
refuse offers to smoke, and
the availability of cigarettes.

Adolescent smokes
repeatedly but irrepularly.

—®= - No longer smokes

Regular Use

Psvchosocial risk factors Adolescent smokes at least
include peers who smoke, weekly across a variety of
the perception that sr.oking, situations and personal
has personal utility, and interactions.
few restrictions on smoking
in school, home, and community Quit Ki

. : — uits smoking
settings. 5

Addiction/Dependent Smoker Adolescent has developed the

physiological need for nicotine.

Sources: Adapted from Flay (1993); LS. Departiment of Health and Human Services (1991,

breakdown and discrepancies between role aspirations behavioral tactors, such as normative expectations ot

and achievements may lead to incomplete or inappro- smoking, that affect the choice to use tobaceo (Flav 19930,

priate social development of adolescents. Inappropriate Tobacco use may vary according to broad tactors such as

social development, in turn, can alter pers<onal and an individual’s  sociocconomic  status,  family
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structure, age, gender, and cthnicity, especially when
examined across an entire population. Many of these
factors are covered in Chapter 3 (see “Recent Patterns of
Cigarette Smoking™).

Socioeconomic Status

Low socioeconomic status (SES) has been shown to
predict smoking initiation in multiple longitudinal stud-
ies (Conrad, Flay, Hill 1992). Semmer, Lippert, et al.
(1987) examined tobacco use among students in two
schools in Germany.  These investigators found that
seventh- and cighth-grade students from the school in a
low-income area (children of primarily blue-collar par-
ents) had higher baseline rates of tobacco use than youth
from the school in a higher-income arca.  Low-income
students were also more likely to begin smoking over the
course of this six-month study. Low-income students
had greater expectations of positive consequences of
smoking, lower self-image scores, and more friends who
smoked. One possible explanation of the impact of SES
supported by these findings is that lower-income stu-
dents may have to cope more often with stressful situa-
tions, such as lacking sufficient resources or living in a
one-parent family, and are therefore more likely to per-
ceive smoking as a quick, casy coping strategy for stress
or loneliness—and as a strategy that is socially accepted
and cffective (Semmer, Cleary, et al. 1987). Adolescents
from low-income familics may also have more role mod-
cls who smoke and less supervision to discourage ex-
perimentation than adolescents from higher-income
familics (Perry, Kelder, Komro 1993).

Parental Education

The level of parental education has been shown to
have a significant impact on adolescent smoking be-
havior in some studies. Although Ary ctal. (1983} failed
to find a relationship between par _ntal education and
children’s smoking behavior, in a later report,
Ary and Biglan (1988) found that low educational attain-
ment among fathers was predictive of smoking onset
in middle school vouth. Waldron and Lyce (1990) re-
ported that high school seniors who had less-educated
parents were more likely to have tried a cigarette and to
have adopted cigarette smoking and were less likely to
have quit smoking.  Finally, Mittclmark ct al. (1987)
found thatboth adolescent females at all grade levelsand
adolescent males in grades 9 through 11 who began to
smoke during the course of the studv had parents with
fewer years of formal education than their peers who
remained nonsmokers. However, for seventh- and eighth-
grade males in this study, parental educational level
did not helpto predict smoking initiation. See "Trends

in Cigarette Smoking” in Chapter 3 for a trend analysis
of adolescent smoking behavior and level of parental
education.

Number of Parents Living in the Home

Several studies document an association between
beginning to smoke during childhood or adolescence
and living in a single-parent home (Oci, Egan, Silva 1986;
Elder, Molgaard, Gresham 1988; lsohanni, Moilanen,
Rantalallio 1991; Goddard 1990; sce “Sociodemographic
Risk Factors for Smoking” in Chapter 3). These findings
must be interpreted with caution, since most are from
cross-sectional studies that were unable to determine
with certainty which occurred first—living in a single-
parent home or smoking.  1f a predictive relationship
does exist, a mechanism described by Castro et al. (1987)
may help to explain the causal link.  Their analyses
found that living in a disrupted family system is an
initial stressor that appears to predict social nonconfor-
mity and affiliation with cigarette-smoking peers. In
turn, as will be discussed later in this chapter, both social
nonconformity and peer affiliation are significant pre-
dictors of cigarette smoking among adolescents.

Developmental Challenges of Adolescence

The life stage of adolescence itself has been a con-
sistent predictor of smoking initiation across studics
(Alexander et al. 1983; Coombs, Fawzy, Gerber 1986;
Bauman et al. 1990). The transition years from clemen-
tary to secondary school seem to be a particularly high-
risk time for adolescent initiation of tobacco use
(Alexander et al. 1983; Coombs, Fawzy, Gerber 1986).
Indeed, both the rate of onset of stmoking and the preva-
lence of regular smoking may level off during the high
school vears (Kandel and Logan 1984; McDermott et al.
1992). The relationship between adolescence and simok-
ing initiation that is scen in these studies may be related
to the developmental challenges of adolescence and to
the social meaning, of smoking,

Adolescence is characterized by three major types
of developmental challenges (Hooker 199:). The first
involves physical maturation, particularly sexual matu-
ration, and the establishment of intimate relationships.
A second group of challenges involves responses to cul-
tural pressures to begin making the transition to adult
roles and responsibilitics and to emotional independence
from parents.  The third arca, the personal, involves
establishing a coherent sense of self and a set of values to
guide future behavior, As adolescence begins, efforts to
meet these various challenges are characterized by ex-
perimentation and risk-taking behaviors (Konopka 1991).
Cigarette smoking is a risk behavior portraved by
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advertising and role models as a way to be attractive to
one’s peers (see "Contemporary Strategies of the To-
baccu Industry” in Chapter 5), and smoking appears to
contribute to a positive social image in some settings
(Sussman ct al. 1987). The functions of smoking estab-
lished by advertising and adult role models coincide
with the challenges of adolescence and thus make this
age group the most vulnerable for experimentation and
initiation.

Gender

Although current smoking prevalence is roughly
cqual among males and females in the United States,
different historical trends for men and women are evi-
dent (Grunberg, Winders, Wewers 1991). Between 1974
and 1985, smoking initiation declined from 45 to 33 per-
cent among young men but remained constant at 34
percent among young women (Fiore et al. 1989; see
“Trends in Cigarette Smoking” in Chapter 3). Two stud-
ies have discussed the impact of changing gender roles
(e.g., more women are in traditionally male positions of
authority) on smoking behavior and the resulting differ-
ence in meaning that smoking has for males and females
(Gritz 1984; Gilchrist, Schinke, Nurius 1989). Though
some have suggested that generic factors that influence
smoking initiation, such as appealing to the opposite
gender, become more pronounced for one gender or the
other at certain ages (Chassin ct al. 1986), others have
further concluded that the complex combinations of risk
factors and processes leading to smoking are fundamen-
tally different for females and males (Brunswick and
Messeri 1984). In a review of research on gender differ-
ences, Clayton (1991) found both considerable similari-
ties (for instance, the influence of peerand parent models)
and a number of possible differences between adoles-
cent females and males who smoke. For example, ado-
lescent girls who smoke are more socially skilled e.g.,
more at ease with their peers, with strangers, or with
adults) than their nonsmoking peers, whereas adoles-
cent boys who smoke tend to lack such skills. Concern
about body weight and the belief that smoking might
help control body weight may also lead adolescent fe-
males to begin smoking (Critz and Crane 1991; Camp,
Klesges, Relvea 1993).  Further longitudinal rescarch is
needed to investigate gender differences in the determi-
nants of tobacco use and thus to clarify the cffect of
gender on smoking initiation.

Ethnicity

Research also indicates that the rate of smoking
initiation varies among cthnic groups. Sussman ct al.
(1987) found that among California youth progressing
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from seventh toeighth grade, onset rates were higher for
Hispanics and blacks than for whites and were lowest
for Asians. Similarly, Maddahian, Newcomb, and Bentler
(1986) found that among California students followed
from 7th through 12th grades, black youth maintained
higher rates of smoking than youth of otherethnic groups.
White and Hispanic students had intermediate rates of
smoking, and Asian youth reported the lowest levels,
although this difference decreased over time. Other
national reports, however, indicate a higher percentage
of smoking among white adolescents and young white
adults than among their black or Hispanic counterparts
(Remington et al. 1985; Fiore ct al. 1989; Bachman et al.
1991; see “Trends in Cigarette Smoking” in Chapter 3).
These findings suggest different onset and quitting pat-
terns among ethnic groups, as well as potential regional
differences in these patterns.

Maddahian, Newcomb, and Bentler (1986) have
proposed antecedents that may help explain these ethnic
differences in tobacco use, including income levels that
preclude or enable the acquisition of cigarettes, different
levels of tobacco availability, and psychosocial influ-
ences associated with belonging to a particular ethnic
group. These investigators found that among California
students, the level of income earned by youth had a
significant impact on explaining ethnic differences in
tobacco use. However, ethnic differences were virtually
eliminated when availability and ease of cigarette acqui-
sition from friends were considered.

Sussman et al. (1987) found that unique combina-
tions of psychosocial factors may be relevant to the cth-
nic differences in smoking initiation. Three
variables—availability of cigarettes, difficulty in refus-
ing offers of cigarcttes, and intentions to smoke in the
future—were significant predictors among youth from
all ethnic groups included in their study. However, only
among select groups were certain other variables impor-
tant predictors of smoking initiation. For instance, social
environmental variables (including peer smoking and
adult smoking) were important predictors for white
vouth, but direct personal and social reinforcement vari-
ables (including improved self-image and adult and peer
approval of smoking) were more important variables for
Hispanic youth. General risk-taking behavior was an
important additional predictor for black youth only. The
strongest additional predictors for Asian students in-
cluded lack of general self-esteem and decreased school-
related self-esteenm.

Environmental Factors in the Initiation of
Smoking

Environmental factors are those that are exter-
nal (or pereeived as external) to adolescents and vet
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may influence and affect their behavior. These fac-
tors include the availability of cigarettes in the com-
munity, the acceptability of smoking, peer and
parental smoking, and adolescents” perceptions of
the environment.

Factors That Influence Tobacco Acceptability and
Availability

Factors that increase the acceptability and avail-
ability of cigarette use at a societal or community level
serve also to influence adolescent smoking behavior.
Acceptability and availability arc affected, in part, by the
tobacco industry through advertising and other promo-
tional activities; this topic is discussed thoroughly in
Chapter 5. Acceptability of tobacco use may also be
accomplished through persuasive, multiple, attractive
role models who smoke on television programs or in
movies (Bandura 1977). Acceptability is further rein-
forced by community norms and policies that make to-
bacco products relatively accessible for adolescents—for
example, through sales to underage buyers and unre-
stricted access to cigarette vending machines (see "Re-
strictions on Minors” Access to Tobacco” in Chapter 6).
The National Adolescent Student Health Survey (Ameri-
can School Health Association et al. 1989) found that 79
percent of 8th graders and 92 percent of 10th graders
considered it to be “very easy” or “fairly easy” to get
cigarettes. Likewise, in the 1991 Monitoring the Future
Project study (Johnston, O’'Malley, Bachman 1992) 73
percent of 8th graders and 88 percent of 10th graders
reported that it would be “fairlv easy” or “very casv” to
get cigarettes. In a study of adolescents in southern
California, Sussman et al. (1987) found that both genders
and all racial/ethnic groups except Asians tended to
believe that they could obtain cigarettes with little diffi-
culty. Findings from a national sample of teenaged (12—
17 years old) smokers confirm these perceptions and
suggest that 1.5 million of an estimated 2.6 million un-
derage smokers buy their own cigarettes (Centers for
Disease Control [CDC] 1992). Of those who buy their
own cigarettes, 84 percent purchase them from a small
store, 50 percent from a large store, and 14 percent from
a vending machine, cither often or sometimes (CDC
1992). These reports have been substantiated by obser-
vational studies of cigarette buying by young teenagers
(see “Studies of Young People’s Access to Tobacco” in
Chapter 6). Several studies have found that the general
availability of cigarettes predicts the onset of smoking
(Bauman ct al. 1984; Semmer, Cleary, et al. 1987).

Factors that increase acceptability and availability
support a social milicu in which cigarette smoking mav
appear socially functional. On the other hand, a social
milicu can decrease the risk of adolescent smoking—if,

for example, communities choose to restrict exposure
to tobacco-promoting images or restrict access to tobacco
products (see Chapter 6 for further discussion of such
restrictions). Currently, as more communities and states
adopt a variety of restrictive policies and programs,
evaluation research is needed to examine the effective-
ness of these strategies for reducing onset of tobacco use.

Interpersonal Factors

Interpersonal factors in the initiation of smoking
involve opportunities for adolescents to perceive, through
modeling by adults and peers who smoke, apparent
advantages of smoking. These role models (particularly
peers) also provide the situations (e.g., parties, staying
overnight) in which cigarettes are first tried by adoles-
cents (Lawrance and Rubinson 1986). Interpersonal fac-
tors have also been labeled “social learning variables”
(Bandura 1977; Flay 1993) because the social functions or
meanings of smoking are learned in the context of social
interactions. The research on interpersonal factors has
carefully explored the roles of parents, siblings, friends,
and peers in the process of initiation.

Parental Smoking,

The research on the influence of parents’ smoking
behavior on their children’s cigarette use has included
nmultiple studies of the relative risk of initiation if one or
both parents smoke. Bauman et al. (1990) found a consis-
tent relationship between parental and adolescent smok-
ing in a cross-sectional study of 12- through 14-year-olds
in 10 urbanareas in the southeastern United States. Com-
pared with adolescents whose parents had never smoked,
those whose parents currently smoked were almost twice
as likely to smoke; those whose parents had oncesmoked
were three times as likely to smoke. A similar influence
of parental smoking was noted by Chassin et al. (1986)
for females in a longitudinal studv of 12- through 18-
year-olds from the midwestern United States. InSussman
et al. (1987), a longitudinal study of 11- through 14-year-
olds in southern California, parental smoking was pre-
dictive of a child’s smoking for whites but not for
Hispanics, blacks, or Asians. This finding matches that
of Hunter et al. (1987) ina longitudinal study of 8- through
17-year-olds in the southern United States, in which pa-
rental behavior was predictive of children’s smoking
initiation for whites but not for blacks.

By contrast, parental smoking behavior was a poor
predictor of smoking initiation in several other studics,
including the longitudinal studv McCaul ct al. (1982)
conducted among 11- through 14-year-old whites living
in the north-central United States. No relationship was
found in the Botvin et al. (1992) cross-sectional study of
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608 inner-city blacks aged 11 through 13 or in the longi-
tudinal study of 2,209 primarily white 11- through 17-
year-olds in Minnesota (Mittelmark etal. 1987). In Quine
and Stephenson’s (1990) cross-sectional study of over
2,000 Australians aged 10 through 12, parental smoking
was not associated with children’s smoking but was
related to children’s intentions to smoke when older.

Conrad, Flay, and Hill (1992) summarized the find-
ings of 27 prospective studies on the onset of
smoking that have been published since 1980 (see Table
3). In 15 of the studies, parental smoking factors were
investigated. The researchers concluded that parental
smoking was predictive in seven studies, predictive only
for females in two studies, and not predictive in six
others. Chassin et al. (1984) suggested that parental
smoking may influence the preparatory or initial trying
stages, as well as the stability of smoking patterns from
adolescence to adulthood (Chassin et al. 1991), but pa-
rental smoking appeared to be less influential during the
transition to regular smoking.

Table 3.

Surgeon General's Report

Sibling Smoking

Over the past two decades, extensive research on
the influence of sibling smoking indicates a primarily
positive relationship between an older sibling’s
smoking and a younger (adolescent) sibling’s beginning
to smoke. In a 10-year longitudinal study of 6,311 ado-
lescents (initially 11 through 13 years old), sibling smok-
ing was found to be one of four factors that was
predictive of increased risk of initiating regular
smoking and predictive of smoking prevalence after 10
years (Swan, Creeser, Murray 1990). In the McNeill et al.
(1988) longitudinal research with 2,159 British
11- through 13-year-olds, having a sibling who smoked
appeared to increase the odds of smoking initiation
by a factor of 1.69. Botvin et al. (1992) reported that
sibling smoking was one of five variables that accounted
for 29 percent of the variance in smoking in their cioss-
sectional study of 522 inner-city blacks aged 11 through
13. O’Connell et al. (1981) found sibling smoking to be
among the first three factors associated with weekly

Predictors of smoking onset in 27 prospective studies

Number of Number of
Prediction of supportive unsupportive Percent
smoking onset findings findings support
Socioeconomic status l6 5 76
Environmental factors
Family smoking 18 8 69
Family approval 6 8 43
Other adult influences 5 3 63
Peer use and approval 27 5 84
Normative estimates 4 1 80
Offers/availability 7 1 88
Family bonding 9 6 60
Peer bonding 1n 4 73
School influences 20 5 80
Religious influences 0 1 0
Behavioral factors
Skills 3 0 100
Other behaviors 12 2 86
Personal factors
Knowledge/beliefs 16 9 64
Attitudes 8 3 73
PPersonality factors 23 7 77
Intentions to smoke 8 1 89

Source: Adapted trom Conrad, Flay, and Hill (1992).
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smoking amwong 6,224 students aged 10 through 12 in
New South Wales, Australia. Mittelmark et al. (1987)
found that experimenting with cigarettes was associated
with sibling smoking only for females and 11- through
13-year-old students. This finding was similar to the
Chassin et al. {1984) research that found sibling smoking
more influential in the early stages of cigarette use than
in the later stages.

Gender and race differences in the effect of sibling
smoking have also been noted. Hunter et al. (1987)
found sibling smoking predictive for white males, a
sister’'s smoking predictive for white females, and a
brother's smoking predictive for black males and fe-
males. Brunswick and Messeri (1983) found sibling smok-
ing influential only for males. In the Muscatine Study
(Krohn, Naughton, Lauer 1987), the maintenance (not
initiation) of smoking was associated with a brother’s
smoking. Finally, in Conrad, Flay, and Hill’s (1992) re-
view of 27 prospective studies, four of the five studies
that examined this factor indicated that sibling smoking
was associated with onset.

Peer Smoking and Peer Behaviors

One of the areas of widest investigation in the
antecedents of cigarette smoking concerns peer smoking
and related peer behaviors. Peers may be defined as
persons of about the same age who feel a social iden-
tification with one another. The influence of peers has
been posited as the single most important factor in deter-
mining when and how cigarettes are first tried. Flay et
al. (1983) suggest that smoking may primarily represent
an effort to achieve social acceptance from peers and that
it may particularly be an experimental “adult” activity
that is shared with the peer group. Leventhal and
Keeshan (1993) suggest that adolescents are not only
influenced by, but also influence and construct, their
peer groups. These researchers propose that small groups
of adolescents “construct shared secial environments in
which they rerceive themselves and other(s) as having
mutual cognitive, emotional, and valuative reactions. . ..
the intersubjectivity created by sharing generates a sense
of wellness. This sense of mutuality enhances the attrac-
tiveness of the group and may lead to incorporation of
the self-image of the others into the image of one’s own
self” (p. 269).

Maltiple cross-sectional and longitudinal studies
worldwide substantiate the relationship between
smoking onsct and peers’ (or friends’) smoking (Shean
1991; O'Connell et al. 1981; Ogawa ct al. 1988). In their
research, Bauman et al. (1990) found that smoking most
often occurred in the presence of best friends.  Sixtv
percent of 11- through 17-year-olds reported that thev

had first smoked, and 72 percent reported that they had
most recently smoked, with close friends (Hahn et al.
1990). Among 12- through 14-year-olds, those whose
best friend smoked were four times more likely to be
smokers than those whose best friend did not smoke.
Best friend’s smoking predicted both smoking experi-
mentation and prevalence among urban San Diego ado-
lescents from a variety of ethnic groups (Elder, Molgaard,
Gresham 1988) and among white and black 8- through
17-year-olds in Louisiana (Hunter, Vizelberg, Berenson
1991). Best friend’s cigarette use was predictive of the
first try at smoking, whereas having a majority of friends
who smoke was predictive of the second cigarette
(Leventhal, Fleming, Glynn 1988).

In the Conrad, Flay, and Hill (1992) review of the
recent prospective research, friends’ smoking was pre-
dictive of some phase of smoking in all but one
(Newcomb, McCarthy, Bentler 1989) of 16 studies. A
positive association of peer smoking with onset of smok-
ing in 88 percent of these more rigorous, longitudinal
studies suggests a clear link between peers’ smoking and
cigarette use. This link may be mediated by personal
factors, such as self-efficacy (or self-confidence), and ap-
pears to be most potent in the earlier stages of smoking
(Pomerleau 197¢; Pederson and Lefcoe 1986; Chassin,
Presson, Sherman 1990).

Social Bonding

The interpersonal envirc. ment has also been char-
acterized by the degree of social bonding, or attach-
ment, between the adolescent and important others or
institutions.

The findings on family bonding variables in smok-
ing onset, particularly attachment to mothers or fathers,
have been inconsistent; those related to peer bonding,
including the number of friends, level of social life,
participation in antisocial activities, and having a boy-
friend or girlfriend, were all found to be predictive of
onset (Conrad, Flay, Hill 1992). Bonding with peers who
smoke appears to increase the risk of smoking, perhaps
because such bonding takes precedence over attachments
to the family.

Perceived Environmental Factors

The perceived environment includes the smoking-
related norms, social support, expectations, reactions,
and barriers that adolescents sense in their environment.
The perceived environment may be a more proximal
influence on smoking initiation than the actual environ-
ment (Jessor and Jessor 1977). For example, 12-year-olds
who believe that “lots of people” their age smoke may
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be more inclined to begin smoking to fit in than if they
were aware that onlv 5 to 7 percent of their peers ac-
tually smoke.

Norms

Norms may be defined as what an individual in a
particular group perccives she or he ought to do and
what is perceived as acceptable behavior for a given age
group, gender, or other subgroup. Gerberand Newman’s
(1989) research on smoking-related norms details ado-
lescents’ perceptions of the percentage of alladults, peers,
and classmates they think are smokers. These investiga-
tors found that experimental adolescent smokers who
increased their smoking levels over the course of the
one-year study period perceived more smoking among
their classmates than did those who had decreased their
smoking in the same time period. Similarly, Leventhal,
Fleming, and Glynn (1988) report that youth who partici-
pated in their studies greatly overestimated the propor-
tion of peers and adults who smoke. The adolescents
believed that 66 percent of their peers and 90 percent of
adults were smokers, thus overestimating smoking preva-
lence by at least a factor of three.

Collins et al. (1987) examined the predictive influ-
ence of norms in a longitudinal study of 3,295 students
aged 11 and 12 in 56 junior high schools in Los Angeles.
Like Chassin et al. (Chassin et al. 1984; Chassin, Presson,
Sherman 1990), they found that adolescents who made
relatively high estimates of regular smoking prevalence
were more likely to try smoking, to become smokers, or
to increase the amount they smoked over 1¢nd 1.5 years
of the study. Sussman et al. (1993) discussed further
aspects of normative influence and implications for the
content of prevention programs. Previous smoking and
peer smoking were the main predictors of overestimates
in the Collins et al. (1987) study. In Shean’s (1991) re-
scarch in Australia, beliefs about the number of adoles-
cents and adults who smoke predicted smoking in young
adulthood cight years later. In part, these normative
expectations may be a function of these beginning smok-
ers’ actual exposure to a disproportionate number of
smokers, including adults and peers.

Social Support for Smoking,

Social support includes perceived approval or dis-
approval of adolescent cigarette smoking by parents,
siblings, peers, and important others, such as teachers or
emplovers. One way that social support is manifested is
through peer-group pressure, cither through support or
discouragement of smoking,

Peer pressure is not always negative; it has been
used successfully in many prevention programs (Klepp,
Halper, Perry 1986). Still, in the study by Hahn et al.
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(1990), the urging of one or more acquaintances—most
likely peers or close friends—prompted over half the
instances of adolescents’ trying a cigarette for the first
time. In the Chassin et al. (1986) study, females who saw
their friends as more supportive than critical about their
smoking were more likely than those who saw their
friends as less supportive to become regular smokers
one year later. Similarly, many adolescent smokers in
another study reported, "My friends like me because [
smoke” (Hunter et al. 1987). In the same study, smokers
were less likely than nonsmokers to report, “My parents
don’t want me to smoke.” Peer approval of smoking
was an important predictor for smoking onsct among
whites and Hispanics, whereas adult approval was an
important predictor for Hispanics and Asians among
874 southern California 11- through 13-year-olds
(Sussman et al. 1987).

Social support also includes the general support or
approval the adolescent receives from others. This kind
of support appears to play a role in predicting onset (see
“Trends in Knowledge and Attitudes About Smoking”
in Chapter 3). Chassin et al. (1986) found that those
adolescents who reported that their parents were gener-
ally supportive of them were less likely to begin smoking
or to become regular smokers than were those who
perceived that their parents were not generally support-
ive of them. However, those who reported that their
friends were supportive of them were more likely to
become smokers than were those who did not report
such support. Similarly, males who reported that they
lived in families in which they had limited involvement
in family decisions were more likely to become smokers
than males from families where high involvement in
family decisions was reported (Mittelmark et al. 1987).
Adolescents who reported regularly caring for them-
selves after school were at increased risk of smoking
(Richardson ct al. 1989). Finally, adolescents who be-
licved that parents, siblings, friends, and teachers would
not care if they smoked were at higher risk of initiating
smoking after 2.5 years than were those who believed
that others would care if they smoked (McNeill et al.
1988). Lack of concern by parents appears to increase
risk, particulariy for males (Swan, Creeser, Murray 1990).
General parental support of the adolescent and concern
about the adolescent’s smoking appears to decrease risk.

Parental Reaction to Smoking

Parental reaction to use and perceived
parental strictness have also been associaied with
onset. Hansen et al. (1987) examined the influence of
perceived parental reactions to cigarette smoking, (as
well as alcohol and marijuana use) among 293 Los Ange-
les 10- through 12-vear-olds. Parental anger toward the
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adolescent’s smoking or approval of the adolescent’s
refusing to smoke, together with two other drug-related
variables, indirectly predicted low levels of use. Chassin
et al. (1986) evaluated perceptions of parental strictness;
their findings support the need for interventions tailored
todifferent age groups of adolescents. Among the young-
est subjects (10 through 12 years old), those who per-
ceived that their parents were more strict than other
parents were actually more likely to begin smoking over
a onc-year interval. Among the oldest subjects (14
through 16 vears old), however, those who perceived
that they had stricter parents were less likely to begin to
smoke. Those aged 12 through 14 years were not af-
focted by parental stricmess. Other researchers have
further noted that extremes of parental strictness, from
inadequate restraint to overcontrol, are associated with
problem behaviors (Pandina and Schuele 1983).

Adult Discrepancy

Shean (1991) developed the concept of adult dis-
crepancy—the discrepancy between the “adult” behav-
iors in which an adolescent wants to participate at age 14
(such as going to a nightclub) and what was actually
done by his or her parents when they were age 14. Those
adolescents with high discrepancy were more likely to
be smokers as young adults than those with low discrep-
ancy, which may suggest that adolescents with high
discrepancy tend to make the transition to an adulthood
not modeled by parents. The adultdiscrepancy factor, in
addition to peer, sibling, and parental smoking, inten-
tions to smoke, and effects of cigarette advertisements,
predicted voung adult smoking over an cight-year
interval. This study points to the strong eftect of the
social enviromment on the onset and maintenance of
adolescent smoking,.

Behavioral Factors in the Initiation
of Smoking

Behavioral factors involve patterns of behaviors
that are directly related to cigarette use, such as aca-
demic achieve nent, health-compromising and health-
enhancing behaviors, and smoking-related skills. These
associated behavior patterns may increase the risk of
snwoking by providing opportunities to view smoking
as functional or appropriate.

Academic Achievement

The onset of smoking has been shown repeatedly
to be related to poor academic achievement {sce Table 6
in Chapter 3). Relevant indicators of students” achieve-
mentinclude scholastic performance (grades), high school
graduation, truancy rates, and future professional or

educational aspirations. Borland and Rudolph (1975)
examined the relative predictability of scholastic per-
formance, parental smoking, and socioeconomic status
among 1,814 high school students in Pennsylvania.
The strongest correlate to smoking was scholastic
performance; those with the highest grades were found
to smoke less than those with the lowest grades. This
finding is consistent with Brunswick and Messeri’s (1984)
research among young, urban black adolescents in
Harlem, New York, as well as the Sussman et al. (1987)
research with Hispanic and Asian adolescents in south-
ern California. Students who disliked school and feared
school failure were more likely to begin smoking in early
adolescence than those who liked school and had expec-
tations of school success (Ahlgren et al. 1982). In two
well-designed studies, adolescents who had limited ex-
pectations of academic achievement increased their smok-
ing levels over time (Gerber and Newman 1989; Chassin,
Presson, Sherman 1990). Still, among inner-city black
seventh-grade students, Botvin et al. (1992) found that
academic achievement was not a significant predictor of
current smoking or intentions to smoke.

Conrad, Flay, and Hill (1992) found that 80 percent
of the prospective studies on the onset of smoking indi-
cated a positive relationship between low academic
achievement (and other school-related factors) and smok-
ing onset. In a longitudinal study of 739 junior high
students (66 percent white, 15 percent black, 10 percent
Hispanic) in Los Angeles, the rescarch team of Neweomb,
McCarthy, and Bentler (1989) concluded that an
adolescent’s “academic lifestyle orientation” (measured
by grades, educational aspirations, personal and profes-
sion plans, and expectations) was the central organizing
influence on teenage smoking behavior, teenage emo-
tional well-being, social relationships with smokers, and
adult smoking behavior. This centrality emerged even
when emotional well-being, self-efficacv, personal ambi-
tion, and friends” smoking behavior were considered.

Other Adolescent Behaviors

The association between smoking and other ado-
lescent behaviors has been examined as an extension of
Jessor and Jessor’s (1977) concept of the covariation of
problem behaviors, including both unconventional be-
haviors (such as alcohol and drug use) and conventional
behaviors (such as academic achievement and church
attendance). Cigarette use among adolescents has been
studied as “problem” behavior; that is, studies have ex-
amined its association with alcohol and drug use, risk-
taking behaviors, proneness to deviance, carly antisocial
behavior, and group membership, as well as its associa-
tion with constructive or health-enhancing behaviors.
Somie adolescents see problem behaviors as a way to
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achieve—and signal to others—the precocious transition
to independence and autonomy.

The association of cigarette smoking and illegal
drug use suggests that cigarettes may be an entry-level
or gateway drug in a sequence of progressive drug use
(see "Smoking as a Risk Factor for Other Drug Use” in
Chapter2 and “Smoking and Other Drug Use” in Chap-
ter 3). The suggestion here is not that smoking causes
illegal drug use, but that those who use illegal drugs
have most likely smokea cigarettes previously. In the

‘following studies, smoking is considered a gateway drug,

since the decision to smoke appears to facilitate the deci-
sion to use other drugs.

Scheier and Newcorab (1991) studied 717 junior
high school students in northern California. They con-
cluded that early cigarette use predicted illegal drug use
during the two-year study period. This finding comple-
ments the work of Fleming et al. (1989) and Newcomb
and Bentler (1986), who emphasized the crucial role of
cigarette smoking in the progression to marijuana and
hard drug use, even without the mediating impact of
alcohol use. Those authors concluded that these sub-
stances are reciprocally influential over time, with in-
creased use of cigarettes associated with increased use of
illegal drugs. By young adulthood, a clear correlation
seems to exist between cigarette smoking and illegal
drug use. For example, in Brunswick and Messeri's
(1983) 6- to 8-year prospective study of 536 blacks aged
11 through 13 in Harlem, New York, at follow-
up (aged 18 through 23), 56 percent of males and 59
percent of females who had used illegal drugs smoked
cigarettes, whereas 24 percent of males and 35 percent
of females who had not used illegal drugs smoked
cigarettes.

Risk Taking, Rebelliousness, and Deviant Behaviors

Risk taking, rebelliousness, and deviant behaviors
are generally those behaviors that are considered uncon-
ventional, antisocial, or alienated from traditional insti-
tutions. The research literature has repeatedly
characterized adolescent drug use as one manifestation
of rebelliousness and deviance (Jessor and Jessor 1977;
Chassin, Presson, Sherman 1989). By testing Jessor and
Jessor’s (1977) model, Chassin et al. (1984) found that
proneness to deviance significantly predicted smoking
onset in a longitudinal study of secondary students, al-
though not for those who had already experimented
with cigarettes. In a subsequent study of high school
students, Chassin, Presson, and Sherman (1989) found
that in some instances, deviance was associated with
independence and personal control; whether psycho-
logically constructive or not, however, deviance was a
significant predictor of cigarette smoking. A risk-taking
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orientation (that is, an inclination toward excitement and
chance taking) was similarly associated with trying a
cigarette for the first or second fime (Leventhal, Fleming,
Glynn 1988). Risk taking was also a significant predictor
of smoking initiation in the Collins et al. (1987) study of
11- and 12-year-olds in Los Angeles. In the Sussman et
al. (1987) study of southern California adolescents, risk
taking predicted smoking among blacks, but the associa-
tion was not significant for whites, Hispanics, or Asians.
Conrad, Flay, and Hill’s (1992) review of prospective
research on smoking initiation cited five studies that
associated rebelliousness, risk taking, and proneness to
deviance with smoking onset (see "Cigarette Smoking
and Other Health-Related Behaviors” in Chapter 3).

Peer Groups

During the past two decades, the relative impor-
tance of adolescent bonding with peers has increased,
while the importance of bonding with parents has de-
clined (Perry, Kelder, Komro 1993). This shift has al-
lowed more time, opportunity, and social support for
dysfunctional behaviors, such as cigarette use. Adoles-
cent females who spent most of their free time with their
families, for example, were less likely to begin smoking
than those who spent little free time with their families
(Brunswick and Messeri 1984). As Flay (1993) notes,
"youth alienated from conventional culture have more
opportunities than others to observe substance use and
its positive functions. ... They are also more likely to
overestimate the proportion of their peers who use these
substances—because they are likely to be associating
with groups who actually douse . . .. [and] deviant cul-
tures reinforce these youth when they do use, for ex-
ample, by acceptance into groups” (p. 369).

Leventhal et al. (1991) observe that parents, teach-
ers, and other adults seldom discuss with youth the
intense biological and social changes that occur in ado-
lescence: "When such a dialogue is absent . . . the peer
group becomes the predominant influence integrating
and shaping the adolescents’ vague yet pressing internal
states” (p. 586).

Participation in Athletics and Other Health-Enhancing
Behaviors

Health-enhancing behaviors, such as sports involve-
ment, might moderate a high-risk enviroranent
(Rantakallio 1983). Swan, Creeser, and Murray (1990)
found that girls were significantly less likely to begin
smoking, if they were involved in an organized sport, but
were significantly more likely to begin smoking if they
participated in organized social activities. Involvement
in sports did not appear to affect boys” rate of smoking
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onset in this study. McCaul et al. (1982) found no asso-
ciation between boys’ smoking and participation in ex-
tracurricular activities. Among urban black females in
Brunswick and Messeri’s (1984) study, those who re-
ported minimal concern about their health and those
who reported a larger appetite were more likely to begin
smoking; in contrast, black males who had the greatest
number of health-related activities and were of normal
body weight were more likely to begin smoking than
other black males (Brunswick and Messeri 1983).
Sussman et al. (1993) found that among youth at the
highest risk of smoking, those who did not smoke re-
ported that they valued their health. Finally, in Kelder's
(1992) longitudinal study of secondary school students
in the north-central United States, cigarette smoking was
found to be related to poor food choices and less exercise
after the eighth grade; the correlation between these
behaviors was stronger with increasing age.

Behavioral Skills

The final set of behavioral factors comprises the
behavioral skills that are necessary to begin smoking,
those that are necessary to resist influences to smoke,
and those that are necessary to cope with other social
situations that might indirectly encourage cigarette use.
Hahn et al. (1990) found that 42 percent of smoking
experimenters had asked for their first cigarette. In the
Sussman et al. (1987) study in southern California, diffi-
culty in refusing offers to smoke predicted onset for all
four ethnic groups, particularly for whites and blacks,
for whom it was the strongest predictive factor found in
the study. This difficulty in refusing an offered cigarette
appears to be strongly influenced by the offering friend’s
attitudes and behaviors (e.g., being persistent or critical if
refused), particularly for high-risk adolescents (Salomon
ct al. 1984; Lawrance and Rubinson 1986; Reardon,
Sussman, Flay 1989). Conrad, Flay, and Hill (1992) re-
viewed three prospective studies and found that
refusal or resistance skills against smoking were
associated with lower rates of onset.

Generally, cigarette use can be viewed as a coping
mechanism—a skilled response designed to close the
gap between an adolescent’s current position and goals
(Leventhal et al. 1991). Smoking serves as a coping
response if it brings the adolescent closer to a valued
goal, such as acceptance in a peer group. Smoking may
also serve as a coping response to stress or distress (Wills
and Shiffman 1985; Castro et al. 1987). These studies
suggest that youth need more general social skills, such
as being able to cope with various kinds of stress or
social pressures, to help them manage the many devel-
opmental demands of adolescence (Franzkowiak 1987).
A more comprehensive concept of skills that has been

used in prevention efforts is discussed in Chapter 6 (see
“Instilling Skills for Resisting Social Influences to Smoke”
and “Exemplary Programs for Resisting Social Influences”).

Personal Factors in the Initiation
of Smoking

Personal factors are those that are inherent in the
individual; they include cognitive processes, values, per-
sonality constructs, and psychological well-being. These
factors can be considered the personal filters through
which sociodemographic and environmental factors pass
as they influence behavior. Personal risk factors also
explain differences in behavior among individuals ex-
posed to the same or similar environments. The per-
sonal factors that have been examined in the research
literature include levels of knowledge about the health
consequences of smoking, the functions or meanings of
cigarette use among adolescents, the subjective expected
utility (SEU) of smoking, self-esteem, self-image, self-
efficacy in refusing offers of cigarettes, personality vari-
ables, and emotional well-being.

Knowledge of Long-Term Health Consequencec

Knowledge of the long-term health consequences
of smoking has not been a strong predictor of adolescent
onset (Collins et al. 1987; Krohn, Naughton, Lauer 1987;
Sussman et al. 1987; Conrad, Flay, Hill 1992; Royal Col-
lege of Physicians of London 1992), perhaps because
virtually all U.S. adolescents—smokers and nonsmokers
alike—are aware of the long-term health effects of smok-
ing and because many adolescents feel inherently invul-
nerable in their characteristically short-term view (Gerber
and Newman 1989). Belief that smoking has short-term
effects on health appears to be a more powerful influence
than knowledge of long-term health effects (Krohn,
Naughton, Lauer 1987; McNeill et al. 1988). Similarly,
belief in personally relevant negative social consequences
of smoking has been associated with a decline in smok-
ing prevalence among secondary school students
(Chassin et al. 1987). Botvin et al. (1992) found that lack
of concern about the harmful effects of smoking was
associated with intentions to smoke among young,
inner-city black adolescents.  Similarly, dismissing or
minimizing the health consequences of smoking has been
associated with both initiation of cigarette use and adult
smoking levels (Mittelmark et al. 1987; Swan, Creeser,
Murray 1990). Krohn, Naughton, and Lauer (1987) found
that smoking behavior predicted beliefs about the health
effects of smoking more than beliefs predicted future
cigarette use. Knowledge of the health consequences of
smoking may or may not deter some adolescents from
beginning to smoke; beginning to smoke appears to ac-
centuate adolescents” denial of the health consequences.
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Functional Meanings of Adolescent Smoking

The question of why adolescents begin to smoke
has led to multiple examinations of the meanings of
cigarette use, the utility of smoking, and the functions
that smoking serves in an adolescent’s life (Leventhal
and Cleary 1980; Perry, Murray, Klepp 1987). Examin-
ing smoking from the perspective of tne adolescent is a
departure from viewing the onset of smoking exclu-
sively as a response to the social environment or as
capricious, arbitrary behavior. Since knowledge of the
harmful consequences of cigarettes does not appear to
deter onset, researchers are examining the social reasons
and purposes of smoking,.

Adolescents who begin to smoke perceive a more
functional purpose of smoking than those who are
nonsmokers (Gerber and Newman 1989). Adolescent
smokers are more likely to view smoking as a way to act
mature, be accepted by a peer group, have fun, cope with
personal problems ana boredom, or be rebellious (Perry,
Murray, Klepp 1987). Cigarette smoking has also been
shown to be a coping behavior for adolescents who are
dealing with disruptive and stressful family events
(Castro et al. 1987). Hunter et al. (1987) found that
adolescent smokers were significantly more likely than
nonsmokers to believe that smoking has psychological
and physiological benefits. They were also less likely to
believe that others smoked for negative reasons, such as
to “show off.”

In the research of IHahn et al. (1990), regular smok-
ers were asked why they first had tried cigarettes and
why they had most recently smoked. Sixty percent re-
ported that curiosity was the reason for their first try, 13
percent said that they wanted to fit in with a group, and
10 percent reported that they were pressured into it. For
most recent use, 27 percent reported that they smoked
for pleasure, 20 percent out of dependence, 17 percent
because they were curious, and 10 percent to fit in with
the group. These findings are consistent with Chassin et
al. (1984), who suggest that positive attitudes toward
smoking, such as the idea that smoking, is fun or pleasur-
able, are a better predictor of the transition to regular
smoking, than they are for first experimentation. In gen-
eral, these investigators found that positive attitudes to-
ward smoking may increase as a function of age. Botvin,
Botvin, and Baker (1983) found that independent of the
smoking status of friends, students in the cighth grade
(13- and 14-year-olds) were more likely to have a posi-
tive social image of smoking, than students in the seventh
grade (11- and 12-year-olds).

Subjective Expected Utility

Bauman et al. (1984) have examined the SEU of
smoking for adolescents in a longitudinal study in North
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Carolina. SEU is defined as the extent to which an
individual expects the overall consequences of a behav-
ior, such as smoking, to be positive or negative. Fishbein
(1980} found that behavioral intentions to smoke were
related to whether more positive or negative conse-
quences were expected from smoking. SEU was found
to be predictive of the onset of smoking over a one-year
interval and of increased smoking levels among baseline
smokers (Bauman et al. 1984). In a second study, SEU
was found to be mediated by the adolescent’s perception
of personal control; current smokers with the highest
scores for internal locus of control (that is, the belief that
they have control over what occurs to them) were more
likely to have been influenced by SEU (Bauman and
Fisher 1985). Therefore, regular smoking appears more
likely to be motivated by internal processes than aie
initiation and trying, which may primarily be products
of exposure to a high-risk social environment.

Self-Esteem

The process of individuation and identity forma-
tion is inherent to adolescence. The adolescent’s sense of
self evolves as she or he interacts with parents, school,
and peers and considers options for the future. Self-
esteem, or an individual's qualitative self-evaluation,
emerges from these contexts (Young and Werch 1990).
[n several studies, the onset of smoking has been associ-
ated with lower self-esteem. Young and Werch (1990)
found that young nonsmokers and those with no inten-
tion of smoking in the future had higher self-esteem
relative to family, school, and peers than frequent users
or those who intended to use in the future. Ahlgrenetal.
(1982) found that low self-esteem within family or school
contexts was associated with initiation and continuance
of smoking. Self-esteem concerning school predicted
intentions to smoke among young, inner-city black ado-
lescents (Botvin et al. 1992) but did not predict actual
smoking. Stacy et al. (1992) found that general low self-
esteem directly predicted smoking onset in a multiracial,
southern California sample vet did not significantly
mediate friends’ social influences. In their review of
prospective research, Conrad, Flay, and Hill (1992)
conclude, “Self-esteem received fairlv consistent support
[as a predictor of initiation| from the reviewed longitudi-
nal studies. This is better than we would have ex-
pected from our reading of previous cross-sectional
studies” (p. 20).

Self-lmage

Some adolescents may smoke cigarettes to enhance
their low self-esteem by improving their external im-
age—that is, by appearing mature or “cool.” Smoking,
onset was seen as a wav to improve self-image among,
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whites, blacks, and Hispanics in southern California
(Sussman et al. 1987). Role models who smoke are
frequently seen to have socially desirable attributes—
they seem tough, sociable, and sexually attractive
(Chassin, Presson, Sherman 1990). Adolescents who
believe that smoking bestows these attributes may see
smoking as a powerful mechanism for self-enhancement.
These young people may experiment with smoking to
try to adopta perceived positive social image and thereby
improve the way others, particularly peers, view them
(Chassin, Presson, Sherman 1990; Leventhal et al. 1991).
If peers respond favorably to this strategy, these new
young smokers may continue to smoke, since the behav-
ior has proved functional for them in creating an accept-
able self-image.

Self-Efficacy

Anindividual’s efficacy (or confidence) in perform-
ing specified skills and behaviors is a significant media-
tor of peer influences to smoke (Bandura 1986). Ellickson
and Hays (1990-91) found that low self-efficacy, as mea-
sured on a scale of having little or much confidence in
resisting offers of drugs, was associated with drug use,
including smoking. DeVries, Kok, and Dijkstra (1990)
found that self-efficacy in resisting offers to smoke was
the best predictor of smoking among adolescents in the
Netherlands overa one-year interval. Similarly, Lawrance
and Rubinson (1986) found that young adolescents’ per-
ceptions of their ability o resist cigarette smoking corre-
sponded to their self-reported smoking. Finally, Stacy et
al. (1992) found in their cross-sectional study of high
school students not only that low self-cfficacy in resisting
social influence was a significant predictor of smoking,
but also that high self-efficacy was the only significant
mediator of friends’ social influences on smoking. There-
fore, self-efficacy, a personal factor, appears to act as a
buffer that protects adolescents from potent peer influ-
ences to smoke (Conrad, Flay, Hill 1992).

Personality Factors

The rescarch on personal factors has also examined
many personality factors for their association with onset,
in partto assess whetherunderlying emotional or psycho-
logical problems predictadolescentsmoking. Personality
characteristics that are related to deficiencies in self-
control, such as impulsiveness and sensation-seeking
tendencies, are important and were discussed carlier in
this chapter in coniiection with behavioral factors,

Psychological Well-Being

Several studies have associated cigarette smoking
and symptoms of depression among adolescents. Covey

and Tam (1990) showed an independent relation of
depressive mood, friends’ smoking behavior, and living
in a single-parent home with cigarette smoking among
205 urban 11th-grade males and females. Depression
scores correlated with the number of cigarettes smoked.
Malkin and Allen (1980) found a significant association
between smoking and depression among males in a
study of 229 rural 8th- and 11th-grade students, a
finding that was replicated for both genders by Kaplan
etal. (1984).

Stein, Newcomb, and Bentler (unpublished data)
found that cigarette use was positively associated with
being extroverted and negatively associated with having
symptoms of depression among junior high school stu-
dents in Los Angeles. Cigarette use, however, signifi-
cantly predicted symptoms of depression in these young
people four and eight years later (Newcomb, McCarthy,
Bentler 1989). These findings may reflect the addictive
quality of tobacco use beyond the earliest experimental
states and the relationship between smoking and de-
pression, since depression is a personality factor that
usually persists over time. Smoking might be a short-
term, self-medicating response to symptoms associated
with depression. In the long-term, however, this effect
would diminish; as tolerance to nicotine increases, the
possible antidepressant effects of smoking (such as alert-
ness, euphoria, and calm) dissipate (Newcomb,
McCarthey, Bentler 1989). Similarly, Leventhal, Fleming,
and Glynn (1988) found that reported feelings of help-
lessness were associated with more rapid movement to a
second and third experiment with smoking; however,
these feclings were not related to the initial experimenta-
tion. The association of smoking and suicide attempts,
another clearly serious symptom of depression, is pre-
sented in Chapter 3 (see “Cigarette Smoking and Other
Health-Related Behaviors”).

Flay (1993) suggests that symptoms of depression
may be a response to distress associated with stress and
poor family bonding. He points out that stress and
distress have been associated with drug use, including
tobacco use (Wills and Shiffman 1985). The resecarch of
Kellam, Ensminger, and Simon (1980) suggests that this
cvclemaybegincarly inlife. Intheirstudy of first-graders
(aged five through seven) in Chicago, they found that
males rated by observers as aggressive or as alternately
shy and aggressive had the highest rate of drug use,
including cigarette use, 10 years later; no long-term psy-
chological predictors were found for females. Inanother
study (Brunswick and Messeri 1984), adolescent males
were more likely to begin smoking if they were pessimis-
tic about the likelihood of the world becoming any better
or if they held low expectations for their own future; for
adolescent females, a shortened time perspective (le., a
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limited ability to conceptualize their future} was the most
important psychogenic predictor of initiation.

Adolescent Smoking Behavior as a Risk
Factor for Subsequent Smoking

Intentions to Smoke

Since intentions are viewed as proximal to perfor-
mance, the research on smoking behavior as a predictive
factor of smoking includes behavioral intentions to smoke.
In several studies, intentions to smoke have been associ-
ated with both the onset and continuation of smoking.
Sussman et al. (1987) found in their longitudinal study in
southern California that the intention to start smoking
was one of only three factors that predicted onset among
all ethnic groups. McNeill et al. (1988) found that future
intentions to smoke increased the odds of starting to
smoke by a factor of 2.44 and was the strongest predictor
of change in smoking status after current behavior (hav-
ing tried smoking) and gender were entered into the
analysis. In the Chassin et al. (1984) longitudinal study,
behavioral intentions were “significant predictors of fu-
ture smoking transition in all subgroups, accounting for
between 1.9 percent and 10.2 percent of the variance in
transition. . . . In fact, behavioral intentions were typi-
cally the most important single predictor of future tran-
sition” (p. 237).

Intentions to smoke appear to be a particularly
strong predictor of future smoking for those who have
already tried smoking. Shean (1991) found that inten-
tions to smoke a “next cigarette” among 14-year-old
Western Australians predicted smoking eight years later.
Conrad, Flay, and Hill (1992) found that in eight of nine
prospective studies of young adolescents, the intention
to smoke was significantly associated with onset. Be-
cause of the strength of this association, several research-
ers have used intentions to smoke as an outcome measure
in their studies, especially in populations (such as pre-
adolescents) where smoking prevalence is low relative
to adolescents’ intentions to smoke. Intentions to begin
smoking seem a much more reliable predictor of future
behavior than do intentions to quit smoking
(sce "Adult Implications of Adolescent Smoking” in
Chapter 3).

Present Smoking Status

Any cigarette use places an adolescent at higher
risk for subsequent use and for further progression
through the stages of smoking behavior. Conrad, Flay,
and Hill (1992) document seven prospective studices in
which prior experience with, or exposure to, smoking
predicted tobacco use. MeNeill et al. (1988) found that
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the act of having tried smoking was the most predictive
factor ininitiation and that it more than quadrupled their
study participants’ odds of taking up smoking. Collins
et al. (1987) found that prior smoking behavior was the
most important predictor of future smoking over a 2.5-
year interval. Even though the physiological effects of
the first tries are mostly adverse (unpleasant taste, cough-
ing, headache, nausea, dizziness) (Hahn et al. 1990), those
who persist report increasingly positive reactions (pleas-
ant taste, euphoria, alertness, relaxation, curbing of ap-
petite) and develop tolerance (experience fewer
unpleasant sensations) (Flay 1993). Stein, Newcomb,
and Bentler (unpublished data) reported a more estab-
lished pattern of cigarette use among young adults than
among adolescents. In their study, the standardized
regression coefficient of prior smoking for smoking be-
havior between Year 1 and Year 5 (youth in junior high
and high school age groups) was 0.43, yet from Year 9 to
Year 13 (young adulthood) it was 0.82. The authors
suggest that in early adolescence, some cigarette triers
never fully develop a pattern of smoking, but by late
adolescence, the addictive properties of cigarette use
figure prominently in behavior formation. These find-
ings underscore the need for antismoking efforts to focus
on preventing initial tries, on discouraging transitions to
more regular smoking, and on encouraging early cessa-
tion (Leventhal, Fleming, Glynn 1988; Kelder 1992).

Summary of Psychosocial Risk Factors for
Cigarette Smoking

Some clear convergence of research findings
emerges from this review, a summary of which is high-
lighted in Table 1. Table 3 provides a second summary
of supportive and unsupportive findings from the
Conrad, Flay, and Hill (1992) review of 27 prospective
studies; for the most part, this summary table is consis-
tent with Table 1. Among the sociodemographic factors,
age is the risk factor consistently linked with onset in
early adolescence; ages 11 through 15 (seventh through
ninth grades) are the peak age group for first trial and
experimentation. Cigarette smoking - learly has social
meanings that are attractive to many young and vulner-
able identity-seeking adolescents. This age factor is even
inore pronounced when linked with SES, another im-
portant sociodemographic risk factor for smoking onset.
Alternative health-enhancing avenues for independence
and identity may be less readily available to adolescents
from lower SES families, especially those adolescents
who live in a single-parent home. Limited by fewer
opportunities for healthy development and parental su-
pervision, lower-SES youth are generally at greater risk
to begin smoking. The gender difference, another major
factor, is no longer evident, although the meanings of
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cigarette use and the pathways to regular use may vary
by gender. Finally, differences by ethnic group do not
appear to show a consistent pattern across communities,
particularly when income level and cigarette availability
are considered. The review of sociodemographic factors
thus concludes that a young adolescent from a low-SES
family is at highest risk to begin smoking.

Proximal environmental factors, such as the influ-
ence of peers, friends, and siblings, play a powerful role
in the initiation of adolescent smoking. Smoking initia-
tion appears to be a component of peer associations and
peer bonding in adolescence, as peer groups establish
shared behaviors to differentiate themselves from other
adolescents and from adults. Adolescents usually try
their first cigarettes with their peers; peer groups may
subsequently provide expectations, reinforcement, and
opportunities for continuation. The influence of peers
seems to be particularly potent in the stages of smoking
that precede regular use; in later stages, personal and
pharmacological factors appear to predominate.

Data on the influence of parental smoking are not
as compelling as those on peer influence; only about half
of the prospective studies show a clear predictive rela-
tionship. The influence of parental smoking appears to
be strongest for whites and females, particularly in the
carly stages of smoking onset. This review suggests that
parental influence might include other important fac-
tors, such as parents’ approval or disapproval of smok-
ing, their involvement in free-time supervision, their
manner and extent of communication on health-related
matters, or their promotion or nonpromotion of aca-
demic achievement for their children. Lastly, young
people are exposed not only to role models but also to
the consequences of the behavior of these role models;
having a parent who smokes might even serve to deter
an adolescent from smoking if the parent is struggling
with cessation or displays the health consequences of
tobacco use.

How adolescents perceive their social environment
also influences their smoking behavior.  Adolescents
overestimate the number of young people and adults
who smoke, and those with the highest cstimates are
more likelv to become smokers. In addition, voung
people are more likely to smoke if they feel that their
peers approve of smoking, and particularly if adults do
not seem to disapprove.  In cach of these cases, the
perceived environment could accurately reflect the ac-
tual environment. Those who begin to smoke may actu-
ally be exposed to more role models who smoke, more
peers who approve of smoking, and fewer adults who
disapprove than those who never begin to smoke.

Families in which parents are considered to be
generally concerned and supportive, or in which the
children are involved in family decisions, are home

environments in which adolescents are less at risk for
smoking initiation. Parental strictness and parental
approval or disapproval of smoking have indirectly
and inconsistently predicted initiation and arc there-
fore less influential on adolescent smoking behavior
than the general family environment. The research on
parental skills in coping with adolescent smoking is
limited and warrants further investigation.

The behavioral factors examined were consistently
associated with the initiation of cigarette smoking. Pat-
terns of behavior that are associated with smoking in-
clude alcohol and drug use, risk-taking and rebellious
actions, and involvement in peer groups in early adoles-
cence. Patterns of behavior that are associated with less
risk of smoking include academic achievement, involve-
ment in sports (for females), healthy eating and physical
activity patterns, and the ability to resist offers of ciga-
rettes. Thus, encouraging and providing opportunities
for health-enhancing activities and academic achieve-
ment might, by fulfilling some of the needs that smoking
apparently meets for adolescents, prevent some young
people from trying their first cigarette.

The personal factors—those most proximal to the
individual and to the immediate decision to smoke a
cigarette—reflect, in part, the adolescent’s internaliza-
tion of the social environment. An adolescent’s knowl-
edge of the health consequences of smoking is a poor
predictor of subsequent cigarette use, although smoking
risks that are personalized appear to be important. More
significant predictors include the meanings, the perceived
positive functions, and the expected utility of cigarette
use. These aspects are linked to having a positive social
image, bonding with peers, and being “mature”—all of
which are particularly socially relevant for adolescents.
Compared with nonsmoking adolescents, those who
begin to smoke appear to have lower self-images and
lower self-esteem; for them, smoking becomes a self-
enhancement mechanism. Similarly, self-efficacy toward
avoiding cigarettes secems particularly linked with the
ability toresist cigarette offers from peers. Of the person-
ality vanables, symptoms of depression, helplessness,
aggression, pessimism, and a limited ability to conceptu-
alize the future were all found to be smoking-predictive
in a small number of studies. The most predictive per-
sonal factors were those linked to the social environ-
ment, to peers, and to the meanings of cigarette smokin
learned in youth.

Intentions to smoke and prior experimentation with
cigarettes strongly predict subsequent smoking. The
adverse physiological reactions to first tries at smoking
wane with repetition, and tolerance levels to nicotine
increase. Adolescents who smoke are more likelv than
nonsmokers to discount the negative health consequences
of smoking, report positive functions of smoking, and
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perceive that their peers are smokers. The shift from
social to more personal reasons for smoking is associated
with increasing nicotine dependence and addiction.
Several other factors that influence smoking
initiation are not covered in this chapter. First, the com-
bined influence of tobacco advertising and promotion
represents a powerful environmental risk factor (see
Chapter 5). Second, cultural or community-level re-
search on the causes of smoking onset is decidedly lim-
ited. In particular, the effect of taxation, of restrictions to
public smoking, of vending machine regulations, and of
limiting access to tobacco for underage buyers needs to
be addressed prospectively (Chapman and Bloch 1992;
Swearnor et al. 1992; see Chapter 6). Third, even at the
school level, smoking prevalence rates have been shown
to be partly attributable to attendance at a particular
school and to school smoking policies (Best et al. 1984;
Semmer, Lippert, et al. 1987; Pentz et al. 1989; Santi et al.
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1990-91; see “Smoking Restrictions in the School” in
Chapter 6). Still, which aspects of schools contribute to
smoking onset—whether their rules, consistency of rule
enforcement, grade structure, or discipline procedures—
need to be studied. These distal environmental factors
partly determine the meaning for, and acceptability of,
cigarette use at a community level, determine the ease or
difficulty with which adolescents can obtain tobacco,
and reinforce or inhibit the continuation of use into adult-
hood. Proximal factors are strong determinants of use
once the meaning of smoking is established and access
to cigarettes is possible. Therefore, the more distal risk
factors might be considered the proper targets of in-
tervention research efforts, which should test the po-
tency of these factors and provide the clear
community-level message that cigarette smoking among,
the young is unacccptable.

Compared with the research literature on smoking
initiation, the knowledge base on smokeless
tubacco initiation is modest. Far fewer longitudinal stud-
ies have been conducted. For the most part, research
efforts on smokeless tobacco have been cross-sectional; a
few have also been guided by behavioral theory. None-
theless, a number of methodologically sound studies
provide knowledge about the risk factors associated with
the initiation of smokeless tobacco use. In parallel with
the rescarch on cigarette smoking among young people,
sociodemographic, environmental, behavioral, and per-
sonal factors have all been explored as correlates of smoke-
less tobacco use. With only a few exceptions, the
consistency of the findings with those found for cigarette
smoking suggests that both smoking and the use of
smokeless tobacco products share a common causality
as well as similar functions and meanings for young
people.

Sociodemographic Factors in the Initiation of
Smokeless Tobacco Use

National survey data on the demographics of
smokeless tobacco use are presented in detail in Chapter
3 (see “Recent Patterns of Smokeless Tobacco Use™) and
are only sumimarized here. These data clearly indicate
that smokeless tobacco vse among, voung, people is par-
ticularly prevalent among non-Hispanic white males.
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The three youth surveys that assessed smokeless tobacco
prevalence (that is, use during the month preceding the
survey) also found that males were 10 to 15 times more
likely than females to use smokeless tobacco. Although
nationally representative data on American Indian and
Alaskan Native vouth are not available, community-
level studies of these populations have reported high
rates of weekly smokeless tobacco use among both males
(43 percent) and females (34 percent), even at very voung,
ages (Schinke et al. 1987, 1989; Bruerd 1990).

The Monitoring the Future Project survey, a na-
tional survey of high school seniors, indicated that 34
percent of males had used smokeless tobacco. Among,
those, 23 percent first used smokeless tobacco before or
during the sixth grade, and over 53 percent first used it
before or during the eighth grade (sce “Grade When
Smokeless Tobacco Use Begins” in Chapter 3). Data
from a number of other recent survevs suggest that carlv
adolescence is the peak age for first using smokeless
tobacco (Schaefer et al. 1985; US Department of Health
and Human Services [USDIHHS] 1986; Ary, Lichtenstein,
Severson 1987; Ary ct al. 1989; Rilev, Barenie, Mvers
1989; Brownson et al. 1990; Rilev et al. 1990, 1991).

Limited cvidence suggests that the following
sociodemographic tactors mav also be related to higher
rates of smokeless tobacco use among vouth: one or no
parents in the houschold (Jones and Moberg, 1988; Murray
et al. 1988; sce "Sociodemographic Risk Faciors tor
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Smokeless Tobacco Use” in Chapter 3); lower parental
education (Bauman, Koch, Lentz 1989; Botvin, Baker,
Tortu 1989); blue-collar parental occupation (Burke et al.
1989; Elder, Molgaard, Gresham 1988; Novotny et al.
1989); and rural environment (Olds 1988; Botvin, Baker,
Tortu 1989; Rouse 198¢; Lisnerski et al. 1991; see
“Sociodemographic Risk Factors for Smokeless Tobacco
Use” in Chapter 3). As is reported in Chapter 3 (sce
“Current Use of Smokeless Tobacco™), prevalence varies
among regions and is somewhat lower in the Northeast
than in other regions.

Environmental Factors in the Initiation of
Smokeless Tobacco Use

Factors That Influence Acceptability and Availability

Ease of access to smokeless tobacco appears to be
an important factor in initiation, and young people
seem to have little trouble obtaining smokeless tobacco
(USDHHS 1992a, CDC 1993). In interviews conducted
by the Office of Inspector General (USDHHS 1986), 90
percent of smokeless tobacco users in junior and senior
high school reported that they purchased their own
smokeless tobacco; 94 percent reported that although
they were minors, it was either never or only rarely
difficult for them to purchase smokeless tobacco. Conve-
nience stores were the most frequent purchase site (55
percent); supermarkets and grocery stores accounted for
an additional 33 percent of sales. Barovich et al. (1991)
found that 50 percent of store personnel were willing to
sell to minors. In another study (Leopardi et al. 1989),
junior high school students reported that their leading
sources of smokeless tobacco were friends (43 percent)
and direct store purchase (30 percent); senior high school
students’ chief sources were direct purchase (62 percent)
and friends (25 percent). In a recent study in Texas,
minors successfully purchased smokeless tobacco in 59
percent of stores selling the product (CDC 1993).

Interpersonal Factors

Parental Use

As in the research on cigarette smoking, the evi-
dence depicts either a modestly positive or no significant
association between parental use of smokeless tobacco
and adolescent use. The only prospective study that
examined parental use found no link to onset or contin-
ued use of smokeless tobacco among youth (Ary,
Lichtenstein, Severson 1987). However, scveral eross-
sectional studies have reported significant relationships
between concurrent use by parents and vouth (Cohen et
al. 1987; 1lall and Dexter 1988; Colborn, Cummings,

Michalek 1989; Glover et al. 1989; Brownson et al. 1990).
Bauman, Koch, and Lentz (1989) found tl-at an adoles-
cent was more likely to use smokeless tobacco if the
father did, although there was an 4nteraction with the
level of the father’s education. Two cross-sectional stud-
ies found no significant assotiation between con-
current use of smokeless tobacco by parents and adoles-
cent offspring (Chassin et al. 1985; Ary, Lichtenstein,
Severson 1987).

Sibling Use

The evidence from cross-sectional studies gener-
ally supports a relationship between a sibling’s use of
smokeless tobacco and an adolescent’s use. However,
one prospective study did not find significant sibling
relationships (Ary, Lichtenstein, Severson 1987), and an-
other study found no effect for “older family members”
(Chassin et al. 1985). The sole longitudinal study did not
find that sibling use was related to adolescent onset (Ary,
Lichtenstein, Severson 1987).

Peer Use

Although a subsiantial amount of cross-sectional
research has examined the use of smokeless tobacco by
peers, only two longitudinal studies have been pub-
lished. Every cross-sectional study found that peer use
was significantly related to adolescent use (Cohen et al.
1987; Hall and Dexter 1988; Lucas and Christen 1988;
Glover et al. 1989; Leopardi et al. 1989; Riley, Barenie,
Myers 1989; Brownson et al. 1990; Hunter, Vizelberg,
Berenson 1991). Peer use of smokeless tobacco was
related to the onset of adolescent use at the 9-month
follow-up in one longitudinal study (Ary et al. 1989) but
not in another study (Ary 1989) at the 6- and 12-month
follow-up times. However, peer use was found to be
related to continued use among initial daily users of
smokeless tobacco at 6-, 9-, and 12-month follow-ups
(Ary, Lichtenstein, Severson 1987; Ary 1989).

Perceived Environmental Factors

Norms

Current evidence indicates that most adolescents
who use smokeless tobacco perceive that this behavior is
socially acceptable. The Office of Inspector General
(USDIHS 1986) reported the following findings from a
survev of male adolescents who used smokeless te-
bacco:

* 86 percent perceived that most or some students at
their school approved of smokeless tobacco use.
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* 98 percent said their best male friends either approved
of, or were neutral toward, their smokeless tobacco
use.

* 93 pereent said their parents knew of their smokeless
tobacco use.

* 68 percent said their fathers and 45 percent said their
mothers approved of, or were neutral toward, their
smokeless tobacco use.

¢ 91 percent said their brothers and 71 percent said their
sisters either approved of, or were neutral toward,
their smokeless tobacco use.

¢ 87 percent listed their home as a setting where they
regularly used smokeless tobacco.

¢ 43 percent whose dentist knew of their use were not
advised by that professional to quit.

¢ 51 percent said their coaches either approved of, or
were neutral toward, their smokeless tobacco use.

These findings were replicated in the 1992 Office of
the Inspector General study on Spit Tobacco and Youth
(USDHHS 1992b). The adolescents in this study who
used smokeless tobacco said that the greatest influences
on their trying smokeless tobacco werc peer pressure
and other family members’ use. The majority of these
voung users felt their parents would agree that their
using smokeless tobacco was preferable to smoking ciga-
rettes (USDHHS 1992b).

In another study, only 14 percent of smokeless
tobacco users reported that their father disapproved of
their smokeless tobacco use, whereas 60 percent said
their mother disapproved (Marty, McDermott, Williams
1986). Williams et al. (1986) found that 55 percent of
smokeless tobacco users indicated that their parents dis-
approved of their use. In a study by Ary et al. (1989),
only 13 percent of daily smokeless tobacco users re-
ported that their dentist had said anything to them
about their use. Brubaker and Loftin (1987) found that
smokeless tobacco users reported greater peer accep-
tance of, and less parental opposition to, their use than
did nonusers,

Social Support

Chassin, ’resson, and Sherman (1988) examined the
relationship between family social support and current
use of smokeless tobacco. Three cross-sectional analyses
found no pattern of relationships between smokeless to-
bacco use and perceived parental expectations (for success
or academic accomplishment), parental supportiveness,
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parental strictness, agreement between parents, parent-
peer agreement, or the adolescent’s reported motivation
to comply with parents. Similarly, two sets of analyses
examining one-year prediction of smokeless tobacco on-
set found no statistically significant effects for the same set
of factors, although the statistical power to detect such
effects was minimal because the sample contained few
cases of smokeless tobacco onset.

Parental Reaction to Smokeless Tobacco Use

Parents appear to be more accepting of smokeless
tobacco use than of cigarette smoking. About 40 percent
of high school smokers reported that their parents knew
about their smoking, whereas smokeless tobacco users
reported that 71 percent of their parents knew of their
use (Chassin et al. 1985). Similarly, young people who
did not use t.bacco reported that their parents and peers
were more accepting of smokeless tobacco use than of
smoking (Chassin et al. 1985; Ary et al. 1989). These
findings suggest that adolescents may begin using smoke-
less tobacco partly because they perceive that it is less
deviant than smoking or other drug use and therefore is
more likely to be accepted by their peers and parents
(Hahn et al. 1990).

Some research evidence indicates that the a “tici-
pated parental response to an adolescent’s use of smoke-
less tobacco is related to the.t youth’s likelihood of using
smokeless tobacco. Riley, Barenie, and Myers (1989)
found that high school students’ anticipation of their
parents” response was highly predictive of the first trial
of smokeless tobacco and of the level of continued
use. Brubaker and Loftin (1987) found that adolescents
who did not currently use smokeless tobacco but who
intended to become users reported that it would be
unlikely that their parents would respond by taking
away their privileges, reprimanding them, becoming an-
gry, expressing disappointment, or prohibiting them from
continued use. These youth also reported that it was
likely that their parents would ignore their smokeless
tobacco use.

Behavioral Factors in the Initiation of
Smokeless Tobacco Use

Academic Achievement

For males, smokeless tobacco use was related to
poor academic performance (Jones and Moberg 1988)
and to a low grade point average (Brownson ct al. 1990).
The NIDA national houschold survey indicated that for
males, the prevalence of daily use of smokeless tobacco
was highest among school dropouts (13 percent) and
lowest among college students (6 percent) (Rouse 1989).
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Smoking as a Risk Factor for Smokeless Tobacco

Five longitudinal studies examined the prospec-
tive relationships between cigarette smoking and the
onset or continued use of smokeless tobacco (Ary,
Lichtenstein, Severson 1987; Dent et al. 1987; Murray et
al. 1988; Ary 1989; Sussman et al. 1989). (The relation-
ship between smokeless. tobacco use and subsequent
cigarette smoking is reviewed later in this chapter.) Ina
longitudinal study of eighth graders, Dent et al. (1987)
reported that smoking status at baseline predicted the
onset of smokeless tobacco use one year later. Twenty-
nine percent of regular smokers at baseline—but only 6
percent of those who had never smoked—reported
smokeless tobacco onset at follow-up. Ary, Lichtenstein,
and Severson (1987) used discriminant analysis to iden-
tify predictors of the onset of smokeless tobacco use nine
months after smoking onset among 7th, 9th, and 10th
graders. The discriminant function accounted for 11
percent of the variance, and having tried smoking was
an important predictor, correlating at 0.64 with the dis-
criminant function. In a similar study using a separate
sample of 7th, 9th, and 10th graders in Oregon, smoking
did not significantly predict smokeless tobacco onset at
6-month or 12-month follow-ups (Ary 1989). Another
longitudinal study found general support for the influ-
ence of smoking on seventh graders who had tried smoke-
less tobacco (Murray et al. 1988). Longitudinal analysis
of one-year follow-up data from two other samples of
seventh graders indicated that both males and females
exhibited a fairly consistent relationship between the
onset of smokeless tobacco use and pretest smoking
(Sussman et al. 1989).

Three of the longitudinal studies cited above also
examined the prospective relationship between cigarette
smoking and continued use of smokeless tobacco among
adolescents. Ary, Lichtenstein, and Severson (1987) found
that baseline smoking did not predict frequency of later
cokeless tobacco use at nine-month follow-up. In a
separate study, Ary (1989) examined these relationships
and found that frequency of smoking was related to
continued daily smokeless tobacco use at 12-month
follow-up but not at 6-month follow-up. A 24-month
follow-up study of ninth graders also found general
support for the influence of smoking on later use of
smokeless tobacco (Murray et al. 1988). Although the
findings from these three prospective studies are incon-
clusive, numerous studies report signiticant concurrent
relationships between smoking and smokeless tobacco
use. The degree of statistical power exhibited by these
relationships varied widely, but every study found at
least one significant association between smokeless to-
bacco use and smoking,.

Other Adolescent Behaviors

Twvelve studies fairly consistently indicated that
smokeless tobacco use is related to concurrent use of
alcohol and marijuana (Lichtenstein et al. 1984; Ary,
Lichtenstein, Severson 1987; Burke et al. 1988, 1989; Jones
and Moberg 1988; Murray et al. 1988; Ary 1989; Riley,
Barenie, Myers 1989; Rouse 1989; Sussman et al. 1989;
Riley et al. 1991; Stevens et al. 1991). One of these studies
(Sussman et al. 1989) found that seventh- and eighth-
grade femnales showed no relationship between having
tried smokeless tobacco and concurrently using alcohol,
but two of four samples with male subjects showed
significant relationships. Only three studies examined
the prospective relationships between smokeless to-
bacco use and the use of alcohol and marijuana. In one
study, the onset of smokeless tobacco use among those
who had not used at baseline was related to marijuana |
use but not to alcohol use (Ary, Lichtenstein, Severson
1987). In a separate study, initial use of alcohoi or mari-
juanadid not predict onset of smokeless tobacco use at 6-
month follow-up, but initial alcohol use predicted
smokeless tobacco use at 12-month follow-up (Ary 1989).
In another 12-month longitudinal study, onset of smoke-
less tobacco use among those who at baseline had never
used smokeless tobacco was predicted by initial alcohol
use in one of two samples of seventh-grade females but
not in two samples of males (Sussman et al. 1989). Taken
together, there is some evidence that prior use of either
alcohol or marijuana is related to subsequent onset of
smokeless tobacco use and to continued use of smokeless
tobacco among daily users.

Several studies suggest that adolescents who use
smokeless tobacco are more likely to use mwultiple drugs
than are adotescents who do not use smokeless tobacco.
Ary, Lichtenstein, and Severson (1987) found thatamong
male adolescents who reported use of smokeless to-
bacco, cigarettes, alcohol, or marijuana in the week pre-
ceding the survey, 43 percent (47 percent in Ary’s separate
study [1989)) indicated that they used more than one of
these substznces during that week. The percentage of
daily users of smokeless tobacco who reported use of
alcohol during the preceding week was particularly high
(76 percent in Ary, Lichtenstein, and Severson’s study
[1987} and 74 percent in Ary’s separate study [1989]).
Among daily smokeless tobacco users, 83 percent in Ary,
Lichtenstein, and Severson’s study (1987) (80 percent
in Arv’s 1989 study) also reported using a drug other
than alcohol, a fact suggesting that daily smokeless to-
bacco users are particularly likely to be multiple drug
USCTS.
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Smokeless Tobacco Use as a Risk Factor for Smoking,
Alcohol, and Other Drug Use

Although the known literature indicates that the
use of cigarettes and other drugs is a risk factor for
simokeless tobacco use, several studies also indicate that
the converse is true; that is, smokeless tobacco use is a
risk factor for the onset and maintenance of cigarette
smoking and for the use of alcohol and marijuana (see
“Smokeless Tobacco Use and Other Drug Use” in Chap-
ter 3). Ary, Lichtenstein, and Severson (1987) examined
the prospective relationship between smokeless tobacco
use and the onset of the use of cigarettes, alcohol, and
marijuana at nine-month follow-up. Smokeless tobacco
users were found to be more likely than nonusers to
begin using cigarettes (22 percent vs. 7 percent), alcohol
(18 percent vs. 7 percent), and marijuana (37 percent vs.
18 percent). These findings were replicated in Ary’s
(1989 12-month follow-up study of a separate sample.
Smokeless tobacco users were significantly more likely
than nonusers to report smoking cigarettes (6 percent vs.
0.5 percent), drinking alcohol (29 percent vs. 12 percent),
and smoking marijuana (12 percent vs. 2 percent).

Similarly, smokeless tobacco users were more likely
than nonusers to increase their use of other drugs. A
greater proportion of smokeless tobacco users than of
nonusers reported increased use (in the week preceding
the survey) of cigarettes (18 percent vs. 8 percent), alco-
hol (34 percent vs. 20 percent), and marijuana (20 pereent
vs. 8 percent) (Ary, Lichtenstein, Severson 1987). The
1989 study replicated these findings for cach substance:
cigarettes (7 percent vs. 2 percent), alcohol (25 percent vs.
13 percent), and marijuana (15 percent vs. 2 percent)
(Ary 1989).

Several studies provide additional evidence for the
progression from smokeless tobacco to other drugs. In
one, decreases in smokeless tobacco use were
accompanied by increases in cigarette smoking (Hunter
ct al. 1986). In a different longitudinal study, smokeless
tobacco users were more likely to report cigarette smok-
ing at a two-year follow-up (67 percent) than were non-
users (14 percent) (Schinke et al. 1986). A study of
undergraduates found that switching from smokeless
tobacco to cigarettes was a more likely progression than
the converse (Glover, Laflin, Edwards 1989).

Risk Taking and Rebelliousness

Although smoking is associated with rebellious-
ness and unconventionality, several studies have found
no such association for smokeless tobacco use. A signifi-
cant but maodest relationship has been found between
smokeless tobacco use and risk taking. In one of the few
longitudinal studies of smokeless tobacco use, Dent et al.
(1987) found that among eighth graders, current risk
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taking predicted the onset of smokeless tobacco use one
year later. In another study, a significant relationship
was reported between seventh-grade students’ smoke-
less tobacco use and risk taking (Botvin, Baker, Tortu
1989). Studies with high school students found that risk
taking was related to trying smokeless tobacco but not to
the level of smokeless tobacco use (Riley, Barenie, Myers
1989; Riley etal. 1991). Intwo of eight replication samples
in another study, risk taking was a significant correlate of
trying smokeless tobacco (Sussman et al 1989).

Participation in Athletics

Given the number of professional athletes who use
smokeless tobacco, and given the associated advertising
cfforts by smokeless tobacco companies, youth who par-
ticipate in athletics would seem likely to be at greater risk
of using smokeless tobacco than nonparticipants. Cur-
rent studies have mixed findings about this possible
relationship. Although 28 percentof predominantly white
Little League baseball players (aged 12 or less, N =1,141)
in southeast Texas believed that more than half of profes-
sional baseball players use smokeless tobacco, this belief
was not strongly associated with use of smokeless to-
bacco among these youth (Evans, Raines, Getz 1992).
Similar findings on a stratified random sample of rural
and urban youth in grades one, three, five, and seven
were reported in North Carolina (Lisnerski et al. 1991).
In a one-year longitudinal study of seventh graders,
sports participation did not predict onset of smokeless
tobacco use in two samples of males and in one of two
samples of females (Sussman et al. 1989); for the other
sample of seventh-grade females, the relationship was
positive but modest. Sussman et al. (1990) reported that
self-identified “dirts” (i.e., “heavy metal” music enthusi-
asts and marijuana users) and “skaters” (i.e., skateboard-
ers and surfers) were more likely to be currently using
smokeless tobacco than were “jocks/athletes.” Another
study of high school students yielded inconclusive re-
sults (Riley, Barenie, Myers 1989). On the other hand,
Ringwalt (1989) found that 11th- and 12th-grade athletes
(students who played on school teams) were more likely
than nonathletes to have used smokeless tobacco, to
have used smokeless tobacco in the preceding 30 days,
and to perceive fewer (if any) health risks for smokeless
tobacco use. Jones and Moberg (1988) found that fre-
quency of smokeless tobacco use was related to partici-
pation in team sports. Glover et al. (1989) found that
smokeless tobacco use among U.S. college students was
related to participation in organized sports. Taken to-
gether, the current evidence is inconclusive and war-
rants further investigation that might consider team rules
regarding smokeless tobacco use, coaches” use of smoke-
less tobaceo or attitude toward team members’ use, and
parents’ degree of involvement in the team.
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Personal Factors in the Initiation of
Smokeless Tobacco Use

Knowledge of Long-Term Health Consequences

Because the long-term health consequences of
smokeless tobacco use have not been as widely commu-
nicated as those of smoking, knowledge of these conse-
quences is potentially an important predictive factor for
smokeless tobacco use. Most vouth appear to be aware
that smokeless tobacco use can be hannful to health, but
most smokeless tobe cco users do not perceive their own
risk to be great. In interviews with smokeless tobacco
users, 80 percent of junior high school and 92 percent of
senior high school urers acknowledged that smokeless
tobacco use can be harmful, but about 60 percent of the
junior high users and 40 percent of the senior high users
believed that there was no risk or only slight risk in
regular smokeless tobacco use (USDHHS 1986). A study
of 7th- through 10th-graders found that 31 percent of
daily users of smokeless tobacco believed that there was
very little health risk associated with this use (Ary,
Lichtenstein, Severson 1987). Similarly, only 40 percent
of 7th- through 12th-grade students in another sample
perceived smokeless tobacco use as very harmful
(Schacfer et al. 1985). Marty, McDermott, and Williams
(1986) reported that 35 percent of high school students
who use smokeless tobacco believed that such use had
little or no effect on their health.

Many vouth appear to believe that smokeless to-
bacco use is much safer than cigarette use. Schaefer et
al. (1983) found that 77 percent of smokeless tobacco
users perceived smoking to be very harmful, whereas
only 4¢ percent perceived smokeless tobacco use as
very harmful. Another study reported that 86 percent
of fifth- and sixth-grade smokeless tobacco users be-
lieved that smoking would hurt their health, but only
33 percent believed this of smokeless tobacco use
(Schinke ct al. 1986). Ary et al. (1989) found that when
smokeless tobacco users were asked why they pre-
ferred smokeless tobacco to cigarettes, they most often
gave "lower health risk” as the reason. Users of smoke-
less tobacco are more likely than nonusers to perceive
that smokeless tobacco is a comparatively safe alterna-
tive to cigarette use (Chassin ot al. 1985; McDermott
and Marty 1986; Bovle 1989; Glover, Laflin, Edwards
1989; Brownson, DiLorenzo, Van Tuinen 1990;
Brownson et al. 1990; Lisnerski et al. 19971).

A number of studies have examined the relation-
ship between concurrent smokeless tobacco use and
health knowledge and beliefs about smokeless tobacco,
but none of these studies have examined the prospective
relationship. Most of these studies show that vouth with
more health knowledge of, or greater beliefs in, the risks

of smokeless tobacco use are indeed less likely to use
smokeless tobacco. Three studies reported that having
tricd smokeless tobacco was related to lack of health
knowledge and beliefs (Cohen et al. 1987; Riley, Barenie,
Myers 1989; Rilev et al. 1991); only one study that exam-

. ined this possible link failed to tind such a relationship,

and that study involv»d very young subjects (first
through seventh graders) (Lisnerski et al. 1991). Mul-
tiple studies have reported that health knowledge and
beliefs were significantly related to various categories of
smokeless tobacco use (Bovle 1989; Polcyn et al. 1991),
current smokeless tobacco use (Chassin et al. 1985;
Colborn, Cumimings, Michalek 1989; Glover, Laflin,
Edwards 1989; Marty, McDermott, Williams 1986), level
oramount of smokeless tobacco use (Riley, Barenie, Mvers
1989; Riley et al. 1991), or dailv smokeless tobacco use
(Ary, Lichtenstein, Severson 1987). In only two studies
was no relationship found between health knowledge
and beliefs and smokeless tobacco use (Brownson et al.
1990; Lisnerski et al. 1991).

Functional Meanings

In a study of seventh- and eighth-grade students,
favorable personal attitudes toward smokeless tobacco
use were significantly related to concurrent use of smoke-
less tobacco (Poleyn et al. 1991). In another study, 8th-
through 11th-grade students’ expectancy and beliefs
about the positive attributes of smokeless tobacco use
(e.g., tastes good, is relaxing, helps concentration) were
related to current smokeless tobacco use (Colborn,
Cummings, Michalek 1989). Negative attributes of
smokeless tobacco use (i.c., gives bad breath, stains teeth)
were negatively related to current smokeless tobacco use
(Colborn, Cummings, Michalek 1989). No prospective
studies were found.

Social Image

Other research suggests that smokeless tobacco use
has a more positive social image than smoking (Chassin
ct al. 1985; Chassin and Presson 1988). One study of high
school students found that students were more likely to
have used smokeless tobacco during the past month and
thatnonusersweremorelikely to have intentions of using
if thestudents’ realand ideal self-concepts weresimilar to
their perceivedimage of < imokeless tobaccousers (Chassin
ctal. 1985). This finding suggests that vouth may take up
smokelesstobacco as amethod ofattaining a valued social
image. Positive social attributes expected from smokeless
tobacco use (e.g., increases attractiveness, brings more
friecnds, makes one become more “macho”) were also
shown to be significantly related to concurrent use of
smokeless tobacco (Colborn, Cummings, Michalek 1989).
No prospective research was found,
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Personality Traits

Some studies have examined relationships between
smokeless tobacco use and a number of personality traits.
A positive association was found with anger (Jacobs et
al. 1988), anxiety (Jacobs etal. 1988), assertiveness (Botvin,
Baker, Tortu 1989), depression (Jones and Moberg 1988;
Rouse 1989), and locus of control (Dignan et al. 1986). A
negative association was found with anxiety, curiosity
(Jacobs et al. 1988), and self-concept (Dignan et al. 1985).

Smokeless Tobacco Use as a Risk Factor for
Continued Use

Intentions to Use Smokeless Tobacco

Consistent with data on youth smoking, the re-
search indicates a strong relationship between concur-
rent smokeless tobacco use and intention to use in the
future. Brubaker and Loftin (1987) found that reported
intention to use smokeless tobacco in the week after the
survey was strongly related to current smokeless to-
bacco use in a small sample of fifth- through eighth-
grade males. Intention to use in the next two weeks was
also related to current-use status (Gerber, Newman, Mar-
tin 1988). No studies were found, however, that exam-
ined the prospective relationship between intention to
use smokeless tobacco and the initiation or continuation
ot use.

Current Use of Smokeless Tobacco

Ary, Lichtenstein, and Severson (1987) prospec-
tively examined the predictors of frequency of smoke-
less tobacco use at a nine-month follow-up for their
sample of dailv users of smokeless tobacco. Current
use of smokeless tobacco was the best predictor of later
use; the initial rate of use was highly correlated with the
rate of use nine months later and accounted for 33
percent of the variance. This finding suggests that the
successful reduction of smokeless tobacco use will re-
quire carly intervention before the development of physi-
ological addiction.

Summary of Psychosocial Risk Factors for
Smokeless Tobacco Use

The major factors associated with the initiation
and development of smokeless tobacco use found in
this review are shown in Table 1. With the exception of
adequate knowledge of the health consequences of
smokeless tobacco use and the social acceptance af-
forded by smokeless tobacco use, these factors are nearly
identical to those found for the onset of smoking.  Al-
though most youth perceive that smokeless tobacco use
can bo harmful to health, most smokeless tobacco users
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do not perceive the risk to be great, particularly to
themselves, and particularly compared with the health
risk of cigarette smoking. Peer modeling of smokeless
tobacco use seems to be strongly and consistently re-
lated to the onset and continued use of smokeless to-
bacco. Smokeless tobacco use serves social functions
within the peer group that may support experimental
and continued use. The evidence is less conclusive for
modeling by parents and siblings. Peer and, notably,
parental acceptance of smokeless tobacco use is much
higher than for cigarette smoking.

Fairly consistent evidence indicates that smokeless
tobacco use is related to concurrent use of cigarettes,
alcohol, and marijuana. Findings from prospective stud-
ies suggest that the use of smokeless tobacco may pre-
cede the use of these other substances and occurs early in
a sequence of drug use by some adolescents. Prospective
evidence shows that smoking and the use of alcohol and
marijuana are also related to the onset and continued use
of smokeless tobacco. Engaging in risk-taking behavior
and having poor academic performance also appear to
be related to smokeless tobacco use (see “Smokeless
Tobacco Use and Other Health-Related Behaviors” and
“Sociodemographic Risk Factors for Smokeless Tobacco
Use” in Chapter 3). There is mixed evidence that smoke-
less tobacco use is associated with vouthful athletic par-
ticipation; nonetheless, some professional athletes have
promoted its use both indirectly (through visible per-
sonal use) and directly (through advertising).

Finally, there is evidence of concurrent relation-
ships (but no prospective evidence) between smokeless
tobacco use and healti beliefs/ knowledge, attitudes, ex-
pectancies, and socialimage. The perception that smoke-
less tobacco use may be a healthier choice than cigarette
smoking consistently emerges in the data and indicates
the need for prevention programs that stress the health
consequences of smokeless tobacco use.

Smokeless tobacco use, then, appears to be a
function of the social world of young people, who see
this “adult” behavior as an aid—a generally accessible
one—in improving their individual social image. More-
over, perhaps because even among adults the health
consequences of smokeless tobacco use are not widely
understood, adults lack consensus on whether smoke-
less tobacco use should be actively discouraged. Peer
use of smokeless tobacco thus becomes a strong motiva-
tor for initiation and continued use.

These misperceptions on the part of adolescents
and adults alike are of serious concern, given the health-
compromising, addictive aspects of smokeless tobacco
use. More strikingly, smokeless tobacco use is associated
strongly with other drug use and may serve as an entry
behavior to the use of cigarettes, alcohol, and illegal
substances.
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Implications of Research for Preventing Tobacco Use: Modifying Psychosocial Risk

Although substantial research has examined the

+ onset of tobacco use for individual adolescents, there is

clearly a need to examine how change in community and
cultural factors may modify onset rates. This review of
the literature strongly suggests that the onset of to-
bacco use is sogially learned and is a social behavior for
adolescents, with socially relevant meanings, images,
and functions. Therefore, rather than focusing only on
individuals and families as the primary targets of pre-
vention efforts, attention should also be directed to the
social environment of adolescents. These efforts should
consistently and persuasively promote the prevention
and cessation of tobacco use and should demonstrate
that the meanings of tobacco use are negative. Preven-
tion efforts should portray tobacco use as a behavior that
is nonnormative, unattractive, addictive, and immature.

Although the meanings of tobacco use are learned
in childhood, early to midcle adolescence appears to be
the time of greatest neec for direct intervention. This
idea is not only supported epidemiologically by the oc-
currence of highest onset rates during this time, but also
developmentally, in that the challenges of adolescence
can expose youth to the perceived utility of tobacco use.
The meanings of tobacco use that have been established
in our society become personally relevant during adoles-
cence. Tobacco use becomes a mechanism to establish
social relationships, display independence, and create a
new, mature identity. Moreover, because many adoles-
cents believe themselves to be all but invulnerable, have
a short perspective on their future, have limited abstract
cognitive abilitics, and highly vaiue their associations
with same-age peers, adolescents may view tobacco use
as particularly functional to them and not potentially
harmful. Adolescence is clearly a vulnerable time when
adult involvement and protection is still warranted and
required. Adults should see the prevention of adoles-
cent tobacco use as an important part of their responsi-
bility in the healthful socialization of the young,.

The onset of tobacco use is strongly associated with
peer influences, peer smoking, and peer approval of
smoking. Programs that prevent tobacco use should
systematically seek peer-group involvement and enlist
peer role models who do not use tobacco. The emiphasis

" of this involvement should be to affect peer-related norms

and to persuade adolescents that most people their age
do not use tobacco, that tobacco use has negative social
consequences, and that tobacco use projects an image
that, instead of being “cool,” is unattractive, unpopular,
and immature. Parents should also pay attention to the

amount of time adolescents spend with peers, to peers’
behavior, and to unsupervised peer-group activities.

The increased need for sccial competencies during
adolescence (i.e., the ability of young people to decipher,
cope with, and deal with the social environment) should
be a critical focus of comprehensive efforts to prevent
tobacco use. Adolescents need skills to help them iden-
tify, resist, and refute environmental influences—whether
from the media, adults, or peers—to use tobacco.
Similarly, adolescents may need to be taught how to
cope better with difficult, stressful situations at home or
at school. Without such skills, many youth may con-
tinue to use tobacco as a mechanism to deal with low
self-esteem, depression, and the feelings of helpless-
ness that can result from the ordinary challenges of
growing up.

Positive social bonding with family and schools and
health-enhancing behavior, such as physical activity,
should be encouraged among youth as protective factors
against tobacco use. Students who perform poorly in
school should be offered tutoring and academic counsel-
ing; besides being personally motivating, such support
canincreasestudents’ affiliation with schooland cecrease
their involvement in tobacco use. Encouraging sports
participation (and countering the negative role models of
some professional athletes by providing explicit mes-
sagesabout the health consequencesof smokeless tobacco
use), regular physical activity, and a healthy diet may
increase adolescents” valuation of, and attachment to,
health and a healthy body that might be compromised by
tobacco use. Parents may also need to demonstrate their
support for academic achicvement, health activities, and
a greater link between home and school.

Finally, to substantially modify tobacco use and to
provide adolescents with consistent messages against
tobacco use, the community (and society on the whole)
should embrace the prevention of tobacco use. A focus
on individuals, families, or peer groups is necessary but
not sufficient to address the origins of tobacco’s appeal to
young people. Limiting the acceptability of tobacco use
through restrictive policies, such as legislation support-
ing clean indoor air and school policies banning tobacco
use, provides a clear message to adolescents that tobacco
use is not acceptable as a public behavior. Severely
limiting adolescents” access to tobacco products makes it
clear that cigarettes and smokeless products are danger-
ous substances. Mandating tobacco-use prevention pro-
grams in schools signals the importance of this topic
through the use of explicit, carmarked resources. These
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community actions provide external support for par-
ents, teachers, and adolescents to assert their beliefs
about the health hazards of tobacco use and to assist
their demand for tobacco-free environments. Such clear,
normative messages emanating from the community
level reinforce those messages given at school or at

Conclusions

Sirgeon General's Report

home. Above all, community action at muliiple levels
of the social environment directly and consistently re-
futes the notion that tobacco use is an attractive adult
behavior. Community intervention should be a top
priority in poorer communities, where the need for
action is especially great.

1. Theinitiation and development of tobacco use among,
children and adolescents progresses in five stages:
from forming attitudes and beliefs about tobacco, to
trving, experimenting with, and regularly using to-
bacco, to being addicted. This process generally
takes about three years.

2. Sociodemographic factors associated with the onset
of tobacco use include being an adolescent from a
family with low socioeconomic status.

3. Environmental risk factors for tobacco use include
accessibility and availability of tobacco products,
perceptions by adolescents that tobacco use is nor-
mative, peers’ and siblings” use and approval of
tobacco use, and lack of parental support and in-
volvement as adolescents face the challenges of
growing up.

148 Psuchosocial Risk Factors :

4. Behavioral risk factors for tobacco use include low
levels of academic achievement and school involve-
ment, lack of skills required to resist influences to
use tobacco, and experimentation with any tobacco
product.

5. Personal risk factors for tobacco use include a lower
self-image and lower self-esteem than peers, the be-
lief that tobacco use is fur :tional, and lack of self-
efficacy in the ability to refuse offers to use tobacco.
For smokeless tobacco use, insufficient knowledge
of the health consequences is also a factor.
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